21 OCTOBER 1954 


NINEPENCE 


BLECTRICAL 


TIMES 


FROM THE FIRST TOUCH of colder weather 
millions of people will be reading about 

the cosy comfort offered by Memvair electric 
convectors. Selling advertisements will 
appear through the autumn and winter 

in ‘Radio Times’ and in selected national 
newspapers and magazines with a total 
readership of 28 millions. Make certain you 
profit from this advertising by having 

ample stocks to meet the demand. 


Millions will 


read about the 
MEMVAIR 


Flectric 
eater 


Convector 


Three ratings now: Memvair is now 
made in 1, 14 and 2 kW ratings, each with 
or without thermostat. 

Send for new Memvair Folder No. 352. 


MIDLAND ELECTRIC MANUFACTURING CO. LTD., 
Tyseley, Birmingham, I! Branches in London and Manchester 
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~ DIRECT-ON 
STARTERS 


DELIVERY 
FROM 
STOCK 


of 





MADE IN ENGLAND 


HP 
VOLTS 


~~ 








2“ 





IN 
_ STANDARD SIZES 
a 1, 2,3,5, and 72 BHP, 
380/440 Volts 


Available also 
Brochure $.205 available on Request for non-standard voltages. 





ESTABLISHED 1882 


THE =] 8 enn tlomm ee), hug i elougle). | COMPANY LTD. 


Head Office and Works: 
TELEGRAMS BUSHBURY ENGINEERING WORKS TELEPHONE 
EQCQC ELECTRIC WOLVERHAMPTON _ wowernameton EQCQC 


WOLVERHAMPTON E IN| eC aq A N D 21455 «7 UNes r 
660 


Machinery, Switch and Control Gear, Rectifiers: and: Transformers, 


Manufacturers of Rotating Electrical 
District Offices and Showroom for London and the Southern Counties, 57 Buckingham Gate, London, S.W.| Telephone: Victoria 3482 3 








ESERIES AMERS PASI AT ES A Fy Np a 
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ACHIEVEMENTS 


AWCO SCA Conductor is being used 
extensively for 


BRITAIN’S SUPERGRID 


Operating at 275kV and designed for 
380kV in the future, the British Supergrid 
uses twin 61/-125” SCA conductors 
with a 37/-110” SCA earth wire. This 
double circuit line transmits one 
million kilowatts, the equivalent of 
moving some 500 tons of 
coal per hour from the mines 
to the cities and factories 
where the energy 


is wanted. 


AWCO conductor erected by F. L. Eve Construction Co. Ltd., on the Tilbury-Elstree section of the Supergrid 


ALUMINIUM WIRE & CABLE CO. LTD. 


Britain’s Largest Manufacturers of Aluminium Wire and Conductors 


Head Office and Works: PORT TENNANT, SWANSEA, GLAMORGAN 
Sales Office: 30 CHARLES II STREET, ST. JAMES’S SQUARE, LONDON, S.W.1 


TELEPHONE : TRAFALGAR 6441 





@ 210-125 
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THE  WEW GILLoTT Cotswold 
FAN HEATER BLOWs HOT OR COLD 


New — low in cost and economical to run. Safe — it is ideal for any room 
in the house. Used either on the floor or as a wall fitting, the ‘Cotswold’ 
heater silently fans hot air in Winter or cold air in Summer to the 
farthest corners of the room. 

Of distinguished appearance, with neutral coloured body, deep maroon 
heat-resisting handle and die-cast stand 


THE MOST EFFECTIVE & ECONOMICAL 
FORM OF SPACE HEATING IN WINTER 
OR COOLING IN SUMMER 


Regd. DESIGN. 874623 


and the PROVED GILLOTT CONVECTOR HEATERS 


Gloucester, & 6 fpallora v 


THEY'RE ECONOMICAL, LOW PRICED AND SAFE 
PROVED, ECONOMICAL, unequalled value. These all-purpose Domestic Electric 
Space Heaters give you steady, even warinth, effectively protected to avoid waste or 
overheating. Safe — Portable — Heatproof— Stable. Fine appearance, attractively 
finished in bronze. 

GLOUCESTER (14 Kw switched 750w) £3°15°0 
CHALFORD (1Kw) £3°0°0 


GILLOTT ELECTRO APPLIANCES LTD. 


One of the Group ef Companies Associated with the Southern Areas Electric Corporation, Ltd 


COTSWOLD WORKS, CHALFORD, Nr. STROUD, GLOS. 
Telebhone: Brimscombe 2276/7 


>}. ch 
Dius purchase tax 








NIPHAN Re Specialists in the design 
aye and manufacture of M D LA N D PAC KI N G 


9 
e\& © WEATHERPROOF C.I. FUSE AND COMPANY LIMITED 


Oo SWITCH FUSE BOARDS 


HEAVY C.I. GROUND BOXES 


Designs to requirements 


DERBY AIRPORT, BURNASTON, DERBY 
Phone : ETWALL 323 


ee pecan Approved Packers to the Admiralty, War Office, 
’ Air Ministry, Ministry of Supply and to Industry. 
Portable Tools, etc. y Y pply y 


Consult us over your packaging Problems and 
ensure that your Goods arrive at their 
destination without damage 


EXPERT PACKERS OF EVERY KIND 
een OF ELECTRICAL GEAR, RADIO AND 
ater -oorrdl RADAR VALVES AND OTHER DELI- 
and Gland. CATE INSTRUMENTS AND PARTS, 
iis AS WELL AS MACHINERY, PLANT, 
B1223 Type 4-way >see oer se | EQUIPMENT, ENGINES, ETC. 


1S amp. Switch & with Plug inlet. i i ' 
ort 9 No job is too large or too sma'l for us 


Cases, Crates and Cartons to special 


Write for fully . . ’ P 
illustrated catalogue to : specifications or customers’ own requirements 


SIMMONDS & STOKES (NIPHAN) LTD WE ARRANGE COLLECTION AND DELIVERY 


VICTORIA HOUSE, SOUTHAMPTON ROW, LONDON, W.C.I BY ROAD, RAIL, AIR OR SHIP 
"Phone: HOLborn 2163, 8637. ‘Grams: Niphan, Westcent, London 


hei 
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AYS for LONG AND 
JILIN SERVICE 


This illustration shows 
an Arrow Relay actual 


size. 





Maz by skilled craftsmen from first-quality materials, 
Arrow Relays, like all Arrow products, are individually pro- 
duced; they are designed and built to ensure exceptionally 
long and silent service. 

Essentially compact, no less than thirty different circuit 
arrangements are available on the standard base. Silver- 
to-silver butt type contacts give continuous rating up to 
1o amps per pole at 230 volts AC. Operating coils, of low 
wattage consumption and continuously rated, are available 
for 6 to 550 volts AC and 6 to 230 volts DC. 


SEND FOR NEW CATALOGUE MS9 








ARROW ELECTRIC SWITCHES LTD - HANGER LANE - LONDON W.5 
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The unit comprises a tapered channel body fitted with die cast 
Ne W ends. Into the top of the channel portion is fitted a sheet metal 


ceiling plate carrying the control gear. 


heads of which project on the underside of the channel. The 


A() W: tt sheet metal is pretreated before being finished glossy white 
TU dl stoved enamel. 


4 {t The Patent ‘‘ PENDICONE ” fixing method enables the unit to be installed 
. very quickly by one man. “ PENDICONE” washers (patent applied for) 
used in conjunction with the two-way key slots in the ceiling plate allow the 


7 : . eee . ~ “or 
4 | { T¢ two c/s ceiling screws to be inserted before the ceiling plate is fixed to ceiling. 
Ke ISWall | 


le w-priced The ceiling plate and channel are united by captive screws, the 


Price £5.6.8 complete with control gear for 
switch start at 200-250V. 50 cycles. 


hehting 


fitting EDISWAN 


Fluorescent Lighting Equipment 


3 ‘ ; The 4 ft. fitting illustrated and the 5 ft. fitting of same design are offered for use in 
situations where bare lamps are acceptable For the Ediswan range of fittings providing 


various forms of light control ask for Broadsheet No. LE.1788 


The Edison Swan Electric Co. Ltd., 155 Charing Cross Road, London, W.C.2. 


Member of the A.E.I. Group of Companies. 
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Commutators... 


We shall be pleased to have enquiries for the production of commutators 
up to a maximum of 10 ft. in diameter over the risers. B.E.R.L. Service 
is comprehensive in dismantling and repair or manufacture, erection and 
testing—and it is speedy. We remove defective commutators from 
machines in situ and fit and connect replacements. There are 14 B.E.R.L. 
Works, and the District Manager in your area is at your service. Ask 
B.E.R.L. to quote for your next job; in the meantime, write for a copy of 
our latest leaflet. ; 


Illustrated are two stages in the 
manufacture of a 6 ft. diameter 
solid riser type commutator. The 
Photographs show (top) the ma- 
chining of the Vees and (bottom) 
after machining of the brush sur- 
face diameter. 


BRITISH ELECTRICAL REPAIRS LIMITED, 
SERVICE | 


fs EMPIRE HOUSE, CHARLOTTE ST., MANCHESTER 1 


Works at: BATP, BIRMINGHAM, CARDIFF, CHESTERFIELD, -EDINBURGI’, GLASCOP, 
HAWICK, LONDON, MANCHESTER, NEWCASTLE, SWANSEA 





dm BE 13 
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Bigger and better deliveries 


Look out for these new big articulated vans. More of them 
are now on the roads and — with the opening of new 
extensions to our factory and more new plant coming 
into operation — we shall be able to give you bigger 
and better deliveries direct from our production line 


into your stores, without delay or damage. 


e® 
You can’t beat a 


BELLING &€& COMPANY LIMITED, BRIDGE WORKS, ENFIELD, MIDDX* HOWARD 1212 
CRC 415 
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3000 kVAr in one housing 




















DUBILIER AUTOMATIC CAPACITOR BANKS FOR EXPORT 

W* illustrate one of the four large high tension Banks recently completed for the 

Shell Company in Venezuela. They are the largest Capacitor Banks, complete 
in their housings, that have been built in this country. 
The combined rated output is 4.5 MVAr, but they have been designed so that by 
adding further capacitor units to each housing this can be increased to 12 MVAr 
without altering the switch and control gear. The units are standard Dubilier high 
voltage type PFH Capacitors, which comprise a number of conservatively rated oil- 
impregnated paper dielectric capacitor sections arranged in series-parallel connections 
to suit the rated voltage of the capacitor unit. All these secticns are constructed with 
extended foils which assist the cooling of the dielectric in the sections. Air circulation 
for cooling is provided by automatic fans which come into operation when the 
Capacitors are switched into circuit. 
The switch, automatic control and protective equipment (see right) is mounted on a 
separate panel accessible through the doors at the end of the housing. 
In addition to these large capacitors, we also manufacture Power Factor Correction 
Capacitors suitable for your factory. Our engineers are at your service to advise you 


whether the installation of Dubilier capacitors would be to your advantage. 


D CONDENSER CO. (1925) LTD. R 


DUCON WORKS, VICTORIA ROAD, NORTH ACTON, LONDON, W.3 


Telephone: Acorn 2241 (5 lines) Telegrams: Hivoltcon, Wesphone London 


Cables: Hivoltcon, London, Marconi International Code. 


TA BEE 
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INSTRUMENTS 
& RELAYS 


manufacture a wide range of Electrical 

Measuring Instruments — indicating, re- 

cording, switchboard, portable — high fh 
quality is characteristic of every type. 80 
All instruments conform to B.S.S. 89, cases 
being of Rectangular, Square, or Round - AMPERES 
pattern in die-cast aluminium or pressed . | =e 

steel, finished bright black stove enamel 

or other colour to customers’ require- 

ments. The specialities illustrated here 

are typical of the Nalders range. 


atin; 
100 


tly 


44 
120“, 
“ty 


NALDERS PRODUCTS 


include 
ELECTRICAL MEASURING INSTRUMENTS 








Indicating, Recording, Switchboard, Portable 
PROTECTIVE RELAYS 
VECTORMETERS 
AUTOMATIC EARTH PROVING SUPPLY 
SWITCHES 
‘*‘BUOU’’ CIRCUIT BREAKERS, ETC. 








Enquiries Invited 


NALDER BROS. & THOMPSON LTD., DALSTON LANE WORKS 
Telephone: Clissold 2365 (3 lines) Telegrams: Occlude, Hack, London LONDON, E.8 

























Dimplex permanently oil-filled Electric Radia- 
tors are “hot favourites’’ for bigger sales this 
winter. This season’s demand will be even 
greater. By ordering stocks NOW you will 
avoid any delivery delays at the peak period. 
National Advertising will give sales a further 
boost this winter by featuring the main 
points of ‘plug-in’ central heating—no 
installation costs, transportable, eight 
attractive colours, thermostatically con- 
trolled. 


- PERMANENTLY OIL-FILLED 


ELECTRIC RADIATORS 


LOADINGS : 


mame cum” Lor blug-in Central Heating 





NATIONALLY ADVERTISED 


Write for brochure to:— DIMPLEX LTD., Totton, nr. Southampton, Hants. Tel: Totton 2481 
Scotland : A. Caldwell-Young & Sons, 200 St. Vincent Street, Glasgow, C.2. Tel: CEN. 4015. 
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TRADE 


IGG5(@) MOTORS 


WALTER F. HIGGS M.1.E.E 


BIRMINGHAM 6 ENGLAND 





700 kW STATOR 


GUARANTEED FOR 


Belfast ° Bristol * Cardiff - Dundee ° Glasgow ° Hull * Leeds Liverpool 


London * Manchester + Newcastle * Peterborough * Sheffield +» Wolverh'ampton 











Electrical Times, 21 October, 1954 


INSULA TED CHAMP] 






For sixty years Connollys have had the 
honour of supplying the ever increasing 6, 
needs of electrical manufacturers using - 
winding wires. { 
Their new factory at Kirkby, the 

most modern of its kind in the world, (fp 
has enabled them to extend very widely ; 
their range of products which now 
include paper covered, cotton and 
glass covered strips. 

Your enquiries will be welcomed. 
Samples gladly supplied on request. 


The largest manufacturers of 
fine enamelled wire in the world. 


GONNOLLYS Uincling Weres 


CONNOLLYS (BLACKLEY) LIMITED 
Kirkby Industrial Estate, Liverpool 
Telephone: SIMonswood 2664 Telegrams “ SYLLONOC, LIVERPOOL ” 


Branch Sales Offices : 
SOUTHERN: 34, Norfolk Street, Strand, London, W.C.2. TEMple Bar 5506. 


MIDLANDS: 15/17, Spiceal Street, Birmingham. MIDland 2268. 


11 





Biectrical Times, 21 October, 1954 


Wt 


i i. 


3 


«The best news in years for 
buyers of electrical castings ” 





F ROM their range of special purpose steels, 

Parker have developed a low carbon steel with high magnetic 

permeability (see N.P.L. permeability curve). Its mechanical 

properties are—yield stress 11/13 tons per sq. in. with ultimate : nities initiate. 
*TROPENAS” STEEL WORKS, 


stress of 22/26 tons per sq. in. Elongation is 32/28% with 
The material was brought into successive steady qyclic states ef B and & 
from the corresponding values the following Table end accompanying curve warq 


reduction of area 50/40%. All Parker castings are consistently obtained. 


accurate, are finely finished and have excellent machining pro- 


afk 
te 


- 


perties. They are quality controlled from the sand bay to the 
fettling shop. Write for your copy of the Parker Book of Special 
Purpose Steels. 


PARKER steel castings 


agbeesvaeeges 


wv 
- 


S8SSasezes. 


MA SSSSheaFcSse-ru- 
saz 
peiz*® 


nV SESESUERERESESLELE 


for the electrical industry i. ae a 


Reforence ©4069. 06, 4 
Pandy @ for Seperiaumied, Electricity Division. 

A ertipeats, Statement or Report may net be published ‘5 fal nie formance vm for the 

ee ee ae cease tot tae titel to enng fom to Doom, proery) wher} 


PARKER FOUNDRY (1929) LTD., DERBY. TELEPHONE: DERBY 46055/( Laboratory, Teddingion, Midalesen 
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BRITISH-MADE 


ILICONES 


in the service of the 
ELECTRICAL INDUSTRY 


A NEW class of INSULATION 


Part of an export consignment of twenty-five motors for 
Canada, for which silicone (Class H) insulation was 
specified, in order to ensure longer life and greater 
reliability under arduous conditions. 

Wherever motors, transformers, magnet or heating 
coils operate in difficult conditions of high ambient tem- 
perature, high humidity, overload or chemical or oil 
contamination, silicones are the answer to insulation 
breakdown problems. Silicone insulants include resins 
and rubbers which, in combination with mica, glasscloth 
or asbestos form a completely new class of insulation. 
In heavy and light electrical engineering or electronics 
silicone insulants provide a safety factor against insula- 
tion breakdown not previcusly attainable. 








(Photographs by courtesy of Lancashire Dynamo and Crypto Ltd.) 


A complete range of silicone insulation components is avail- 
able from insulation manufacturers. Silicone impregnating 


ae varnish and other silicones can be obtained direct from: 


MIDLAND SILICONES .. 


(an associate company of ALBRIGHT & WILSON Ltd.) 


first in British Silicones 


cD 
S 2 19 UPPER BROOK STREET > 


LONDON «+ W.1 °* 


Ask for Silicone Notes :— 

ci7 Silicones in Motor Windings 

c24 Silicones in Transformer Windings 
ci. Varnishes 

c19 Insulation Component Suppliers List. 


GROSVENOR 4551 
Taw/ms35 


TELEPHONE: 





TROLLEY DUCT FEED RAIL 
Consisting of 
trolley 


one or more 
running on 
continuous conductor rails, the 
E.M.S Trolley Duct avoids 
long, trailing leads on portabie 
Tool installations, 
systems, moveable 
lights, etc 


collectors 


conveyor 
pendant 





° 


power all along the line 


“UNIDUCT” FEED 
Designed for 400 volt 
supply, with a maximum loading 
of 100 amps per phase, the 
“Uniduct” is particularly 
able for high frequency tool 
instaliations on conveyor 
systems, smal! mobile cranes and 
hoists where bare conductors 
and trailing leads are dangerous. 


RAIL 
3-phase 


suit- 





“MINIBUS” DISTRIBUTION 
SYSTEM A miniature Busbar 
distributor system designed for 
smali industrial installations 
where total loading does not 
exceed 100 amps per bar, and 
the load of each machine does 
not exceed 30 amps, available 
for 3-phase, 3- and 4-wire 
supplies 


Electrical 
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E.M.S. ELECTRICAL PRODUCTS LTD 


28-32 THE BUTTS 


COVENTRY TEL 


COVENTRY 6/09/ 


GRAMS 


matic 
Imperia! 

° 
illustrates the type of work we 





NTROL PANELS This auto- 
control panel built for 
Chemica] Industries 


undertake. Panels can be 
plied comp:ete or in skeleton 


form for building-in. 


DISPATCH COVENTRY 





Aisspeae ier 


au lora lie Kioskce rtd 


Lo couySouel (Sand .. 


rad heheh’ 6 pb 


ae uct ay 


ae 


A 
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For quick service 


at the right price 


get in touch with 


GRIFFITHS, GILBART, 
LLOYD & CO. LTD. 


EMPIRE 


WORKS, PARK ROAD, 
BIRMINGHAM, 18 


Tel.: NORthern 6221 
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TAYLOR, STOKERS 
3 H.P. MOTORS 
1450/360 R.P.M, 











In 1910 ASEA built the first Variable Speed A.C. Commutator 
Motor with shunt characteristics. The ensuing forty-four years 
nave given us a practical experience without equal in the design 
and construction of these motors. 


The motors are suitable for a great variety of drives in many 
industries, and in a number of instances special control systems 
have been developed to bring out the full advantages of the 
characteristics of the motor. 


They are now built in a wide variety of sizes, speed ranges and 
enclosures. All speed regulation control is within the motor. 
The standard motor with a 4 to | speed range meets most 
industrial demands but other motors are available with wider 
infinite speed variation up to 0 to 3,000 r.p.m. at certain outputs. 
In the race for increased production the advantage of installing 
our Variable Speed Motors cannot be ignored. 


Send for literature today to tell you more of the benefits to be 
obtained by using these motors. 


Prompt delivery of certain sizes can now be offered. 


DRIP-PROOF 
COMMUTATOR MOTOR 
10-80_h.p., 165/1320 r.p.m. 


ASE 


ASEA ELECTRIC LIMITED 
Associated with Fuller Electrical and Manfg. Co. Ltd. 
FULBOURNE RD., WALTHAMSTOW, LONDON, E.I7 

LARkswood 2350 (10 lines) 
GLASGOW : MANCHESTER : DUBLIN 








Phone : 
Also at: BIRMINGHAM : 
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7 / Add ai little 
SS WITCHCRAFT 


to your engineering 


e3 





‘\ ) r ones ° 7 
Scores of types - thousands of applications millions of operations 


pute 
a > Wy Gee If you haven’t 
ay * d j en already done so 





write for our 
Catalogue 50/D 








MICRO - SWITCHES 


Industry’s Automatic Choice 





BURGESS PRODUCTS co. LTD., (MICRO - SWITCH DIVISION) DUKES WAY, TEAM VALLEY, GATESHEAD, i 
Telephone: Low Fell 75322 (3 lines) 





@ 
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The extensive winding and repair. departments cater for all types 
of electrical plant and machines up to about 2,006 horse-power 
and transformers of ratings up to 500 Kva. Long experience and 


modern production methods ensure a reliable and outstanding service. 


BROWNING’S ELECTRIC €O LTD 


BOLEYN CASTLE, GREEN STREET, UPTON PARK, LONDON, E.13 Tel: GRA 4003 (4 lines) 
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BRIGHTEST name 
in LAMPS! 








The wide range of EKCO quality lighting equip- 
ment includes tungsten lamps for all purposes and 
Ekco double-life fluorescent lamps of all colours 
and sizes—of which the high efficiency Ekco White 


is an outstanding example. 


f KC0 FLUORESCENT 
and TUNGSTEN LAMPS 


EKGO-ENSIGN ELECTRIC LTD. 


45, ESSEX STREET, STRAND, LONDON, W.C.2. Tel.: CiTy 8951 


Sales Offices, Illuminating Engineering Depts., Showrooms and Depots : 
Southern: 45 Essex Street, London, W.C.2 Tel: City 895! E. Midlands: 57 Hounds Gate, Nottingham Tel: Notts 45862 
Northern: Kent Street Works, Preston Tel: Preston 4628 Scottish: 26 India Street, Glasgow, C.2 Tel: Central 2012 
Midlands: 68 Caroline Street, Birmingham 3 Tel: Central 2997 South Wales: 50 Bridge Street, Cardiff Tel: Cardiff 33803 
EL7 
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: FOR OVER 
IO YEARS 1N 

FLECTRICAL 

WOODWORK 











BEST KILN ORIED 
TIMBER KEEN PRICES 


PROMPT DELIVERIES 
SWITCH BOXES 
i 4 SWITCH BLOCKS 
METER BOAROS 





ALMA WORKS + PONDERS END + ~ MIDDLESEX. TELEPHONE : HOWARD 1858 


CABLE TRAYS & BENDS 


wm SUPPLIED IN ALL 
j SIZES AND METALS 
LOCKER “DURITE” CABLE TRAYS AND 

| BENDS PROVIDE AN EFFICIENT AND 
ECONOMICAL METHOD OF ELECTRICAL 


WIRING, ADMIRABLY SUITED TO MOST 
DIFFICULT WIRING PROBLEMS. 


SIMPLE HANGER FABRICATION 


LOCKERS have now designed a perfect angle to facilitate quick 
installation. Supplied in standard lengths, self-coloured or painted 
with lead primer. i 

Holes at standard ‘oe 
centres to accom- 

modate any length of 

cable dropper, ceiling 

bracket, or cross- 

member. Nuts and 

bolts are suppli«d. 





























A fully qualified technical staff is always , vailable, 
to advise and assist with your problems, 


Leckersitial rrpoaalf td 


WARRINGTON-ENGLAND 
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CC (VERSCO) 3 


wash boilers 





Serai tte * 1BSO 
eririsen 
GOOD HOUSEKEEPING INSTITUTE 
GUAMRANTERS 
REUED OF BOUT OR Ri Lu 
sera d im _ 





Oe OF ERA fee! 
fo CONFORMITY WT nk 
@SNTUTES Stam Qeens 


VERSCO SQUARE 
BOILER 


= 


VERSCO ROUND 
BOILER 


~wwTeee w& 


WASHING MACHINES 


500H MODEL heats the water, 6 Ib. 

dry weight capacity, 12° wringer 
which folds down when notinuse. Exclusive Swirlux 
agitator. (Unheated ve-sionS00 MODEL al .o available.) 
503 MODEL— i0/I! Ib. dry weight capacity, full size 
power wringer with five working positions. Exclusive 
Swirtux agitator. Power pump and hose for quick 
emptying. For full details send for Swirlux Leaflets. 
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The super-smart style of the Hotpoint 
Washing Machine is irresistible in 
any Showroom. From the’press and 
periodicals, and from satisfied users 
everywhere, the Housewife has 
learned to long for a Hotpoint... 
From wishing to buying is bur a short 
step, because you too, Mr. Dealer. 
will enthuse over the “‘Special-to 
Hotpoint "’ features which~ build 


confidence and customers. 


THE FAMILY WASHING MACHINE 





THE HOTPOINT ELECTRIC APPLIANCE CO LTD 


ALDWYCH WC2 


NORWICH + NOTTINGHAM + READING 


LONDON OFFICE AND SHOWROOMS: CROWN HOUSE 
+ BRISTOL + CARDIFF + LEEDS + MANCHESTER + NEWCASTLE + 
MAIN WORKS —PETERBOROUGH 


Member of the A.E./. group of companies 


GLASGOW + DUBLIN + BIRMINGHAM + BOURNEMOUTH 


181 
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Nine 33,333 kVA, 230,000 
volt single-phase Ferranti trans- 
formers are being supplied to the 
U.S. Army Corps of Engineers for 
the Garrison Dam Project, North 
Dakota, U.S.A. Three, forming the 
first 100,000 kVA bank, have been 
shipped. 


Twenty - six 


phase Ferranti transformers Sei: : 


been ordered by the Imatra Power 
Company, Finland, for the Hikia 
Transforming Station and the 
Pyhakoski Generating Station. Five 


are now in commission, 


* « Four 71,000 kVA, 301,400 


FERRANTI 


er transformers 
d by the State 
nage of 
teen 14,800 

ie, 50 cycles, 
0 oy Capos 
supplied to 
9,259 kVA, 

s, 11/220 kV 
ikamaru are 


FERRANTI tT oO 


yn . Office 


l 


volt single-phase Ferranti generator 
transformers and three 37,000 kVA, 
275,000 volt step-down Ferranti 
transformers have been supplied to 
the Aluminum Company of Canada 
Limited for the Alcan Project at 
Kemano and Kitimat, British 
Columbia. 


KERN HOUSE, 


36 


HOLLINWOOD 


KINGSWAY 


w.c 


LANCS 


> 





VITREOUS ENAMEL BONDED 
HIGHEST MECHANICAL STRENGTH 
MAXIMUM ELECTRICAL PERFORMANCE 


MINIMUM SIZE IN RELATION TO 
POWER DISSIPATION 


CAN BE USED IN TROPICAL 
SITUATIONS WITHOUT MODIFICATION 


...BERCO Toroiat RHEOSTATS 





gk for list 613A, which gives full technical details and prices, from: 
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and five important features of... 


CURRENT RATINGS 
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THE BRITISH ELECTRIC RESISTANCE CO. LTD., 


Queensway, Ponders End, Middlesex. Telephone: Howard 1492 Telegrams: Vitrohm, Enfield. 


Pioneers of the toroidally wound power rheostats in England. 
BR1221-AH 
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Write for 
Particulars 
Prices and 

Samples \ 


V.G.PORCELAIN C2 


GORST ROAD, PARK ROYAL, LONDON, N.W.IO 


genre" my PORCELAIN © 





You can order 


——_$ TURD Y— 
TRANSFORMERS 


with 
confidence 


Sturdy Transformers 

are manufactured for 

all industrial applica- 

tions from | kVA to 
100 kVA, 


Illustrated brochure des- 
cribing our complete range 
available on request. 


EARLY DELIVERIES 
Regularly supplied to Government Departments—N.C.B.—B.E.A. 
and many large Industrial users. 





MAY WE QUOTE YOU TOO? 





ELECTRIC CO. LTD. 
BURNOPFIELD NEWCASTLE UPON TYNE 


Telephone: Burnopfield 237 
Our technical service is at your disposal. 
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“CASTLE’ LEATHEROID—A PRODUCT OF BRITISH 

ENTERPRISE AND SKILL. IT IS ENTIRELY OF BRITISH 

ORIGIN AND IS OFFERED WITH PROMPT DELIVERY 
AT COMPETITIVE: PRICES 


‘CASTLE’ LEATHEROID SUPPLIED IN ROLLS UP TO 

48” WIDE, POSSESSES HIGH ELECTRICAL AND 

MECHANICAL STRENGTH AND HAS BEEN PRO- 

DUCED TO MEET THE TECHNICAL REQUIREMENTS 
OF AN EXACTING SPECIFICATION 


* 


‘CASTLE’ LEATHEROID 


MANUFACTURED & SUPPLIED 
EXCLUSIVELY 
BY 


Valcanised Fibre Ltd 


GUILDFORD AND EYNSFORD 





LONDON OFFICE: 8, KING WILLIAM STREET, LONDON, E.C.4 (Tel. MANsion House 0452) 


MAKERS OF ‘CASTLE’ VULCANISED FIBRE SHEETS, RODS, TUBES, MACHINED PARTS & LEATHEROID 
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Complies with 

B.S. 546 

and I.E.E. 

Wiring Regulations 


se 








The TEMCO 3-pin Top Entry Switch Socket is now fitted with a flared top to prevent 
overhang and so complies fully with B.S.546 and I.E.E. Wiring Regulation 1312 (C) 


12th Edition. It can be used with confidence when low cost is the primary consideration. 


What could be 
easier 

to wire than 
the new 


TEMLZ plug? 








The terminals are similar to those used on TEMCO junction boxes. Wiring could not be simpler. 


Please write for our fully illustrated catalogue. 


T. M. C.="HARWELL (SALES) LTD 


37 UPPER BERKELEY STREET, LONDON, WI Telephone: PADdington 1867/9 
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This 
is right 
up your 

street 


Crompton ‘Concept 2’ with Stanton 8F Column 
for main road sodium lighting 


NE: al 


CROMPTON PARKINSON LTD - CROMPTON HOUSE - ALDWYCH - 


F 
= 
i 
: 
i 
Be 
| 


Crompton street lighting 

offers the latest concept in clean, 
elegant design, at the same 

time giving full, economical 


illumination of public highways. 


(rompton 
LIGHTING 


BY APPOINTMENT 
MANUFACTURERS 
OF ELECTRIC LAMPS 
TO THE LATE KING 
GEORGE Vi 
CROMPTON PARKINSON LTO. 


TEL: CHANCERY 3333 
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TUBULAR 
SHEATHED 
HEATING ELEMENTS 


are suitable for the majority of heating problems 


Single Circuit Radiant Plates 
8” and 6%” dia. 


have you a heating 
problem? Let us 
help you solve it! 


BACKER ELECTRIC COMPANY LIMITED 


one of many 
FITZWILLIAM ROAD - ROTHERHAM - YORKS 


applications 





petmeale? FITTINGS 


FOR TUNGSTEN FILAMENT 
LAMPS UP TO 150 W 
Robust in construction and affording 
maximum illumination the wide range 
of Wigan Prismatic fittings holds 
the answer to every industrial 
lighting problem. We illustrate here 

a selection— 


1 Cat. No. 330. Through Type with 
Rubber Packing Joints for 100/ 
150 watt lamps. 

2 Cat. No. 331. Double-sided fit- 
ting with Rubber Packing Joints 
for use in single brick walls, etc. 

3 Prismatic fittings are also made 
for BSI. box attachment in 
sizes up to 150 watts. 





/¥ EYES fs ; London Office : 
J of igen II, John St., London, W.C.!. 


, == 





HEYES & CO. LTD., WATER HEYES ELECTRICAL WORKS, WIGAN 


dm HC 71 
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Wise finance 


changes the picture 


ICFC capital has changed the picture 
for many industrial organisations by 
financing new buildings, new plant 
and schemes of general expansion. 
The Corporation provides finance in 
the form of long-term loans on fixed 
terms, or share capital, to industrial 
and commercial enterprises in Great 
Britain. Amounts range normally 
between £5,000 and £200,000. Formed 
in 1945 by the English and Scottish 
banks, ICFC has already aided the 
expansion of British industry by loans 


totalling over £40,000,000. 


These new factory buildings, financed by ICFC 
capital, present a dramatic contrast to the 
original premises (above). New buildings and 
new plant have made possible striking increases 
in productivity and turnover. 


INDUSTRIAL AND COMMERCIAL FINANCE 
CORPORATION LIMITED 
Please ask for 
our new booklet— 
BIRMINGHAM—214 HAGLEY ROAD. TEL: EDGBASTON 4181 


‘6 oe. . 
Branches: | MANCHESTER—73 WHITWORTH STREET. TEL: CENTRAL 5429 Capital for Business 
EDINBURGH—33 CHARLOTTESQUARE. TEL: EDINBURGH 32212 and Where to find It”’. 


Head Office: 7 DRAPERS’ GARDENS, LONDON, E.C.2. TEL: NATIONAL 8621/5 
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YARROW 


and Company Ltd 


SC OTSTOUN °- GLASGOW 








@) LWESTALITE|@) 


VEHICLE CHARGERS 
THE POWER BEHIND 





EFFICIENT HANDLING 


EQUIPMENT 





ELECTRIC VEHICLE USERS PLEASE NOTE: 
Westalite vehicle chargers comply with all 
specifications laid down by battery manufac- 
turers. They provide correct charging con- 
ditions at all times and ensure that batteries 
are kept in a healthy condition to give a 
A ballast choke is 


incorporated to provide the correct taper 


maximum of service. 


Dept. E.T. 20 


WESTINGHOUSE BRAKE & SIGNAL CO. LTD. 


charge and to minimize the effect of mains 
voltage variations, and a timing relay 
switches off on completion of charge. 

The extensive range of Westalite double- 
voltage vehicle chargers provides outputs 
suitable for all sizes of traction batteries of 
either the lead-acid or alkaline types. 

FOR FULL DETAILS WRITE FOR DATA 
SHEET No. 831 TO 


82 York Way, King’s Cross, London, N. 1 
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[ayia STERACK 


A simple and speedy method of erecting steel fixings 
for supporting cables, etc. 


NOTE THESE FEATURES 


Layout can be planned on 
the job; no detail drawings or 
draughtsman required. 


No holes to be drilled on site. 


Can be placed on walls, 
ceilings or fixed to upright 
or overhead girders. 


Finishes: black or 

green stove enamel, aluminium 

or galvanized. 

Suitable also for conduits, fittings, 
pipes and a variety of purposes where 
supporting steelwork would 
normally be required. 


ut 
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These two tools will 


erect any Sierack Fitting 
| 


Descriptive Pamphlet No. 180 on application 


Ae 


ttre 
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SIEMENS BROTHERS & CO. LIMITED, WOOLWICH, LONDON, S.E.18 
Telephone : Woolwich 2020, Ext. 282 








Also manufacturers of 


*® Relays & Contactors 


* Plug-in and telephone 
type relays 


* Control panels 
‘*% Mercury switches 
* Zebra flashers 


% Miniature adjustable 
contact 
thermometers 


THROUGH 
& THROUGH... 











The most accurate and 
reliable method of 
temperature control. 
Available in preset or 
adjustable versions. 


ENGEL & GIBBS LTD. 


WARWICK ROAD : BOREHAM WOOD : HERTS 




















Telephone: Elstree 2291/2/3'4 Telegrams: ‘‘Tormometer, Boreham Wood”’ 





utmost 


dependability 


under 
all conditions 


OKERIN WAXES 


AND 


DI-JELLS 


for the 
ELECTRICAL 
INDUSTRY 


9 SAVOY ST., STRAND, LONDON, W.C.2 
Telephone : Temple Bar 5927 
Works: West Drayton 
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THE BUDGET CASE... 


The installation of new equipment is encouraged by the 
Budget this year. Now is the time to invest in Photo- 
electric controls, They show a good return — production 
costs are reduced and unfailing accuracy is obtained. 
Photo-electric controls are not expensive, for the money 
saved and the precision acquired are considerable. 
Most large companies use them for a hundred-and-one 
mechanical operations. 

Please consider the following range of equipment and 
let us know your special problem. 


qin 


a 


RADIOVISOR 


J 


%, SS 
» <C> 
THE FIRST NAME IN PHOTO-ELECTRIC CONTROLS 


RADIOVISOR PHOTO-ELECTRIC & ELECTRONIC CONTROLS include: 


FLAMESTAT FLAME FAILURE CONTROL 
SMOKE ALARM 
PHOTO-ELECTRIC RELAY 
SMOKE DENSITY INDICATOR 
COUNTING AND BATCHING UNIT 
INVISIBLE RAY BURGLAR ALARM 
TURBIDITY EQUIPMENT 
HOPPER & BUNKER LEVEL CONTROL 
PRINT REGISTRATION 
PHOTO-ELECTRIC SAFETY GUARD 
FACTORY LIGHTING CONTROL 
AUTOMATIC DOOR OPENING 
AUTOMATIC RADIATION PYROSTAT 


Further particulars from: 


RADIOVISOR PARENT 


1 STANHOPE STREET, LONDON, 
Telephone : EUSton 5905/6 


LTD 


N.W.1 





REP AE a DR eT TBA. 
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the silent “MUTAC’ 


for | plaster depth | boxes 



















A new range of “Mutac” silent A.C. 
only switches for mounting on 2 in. 
deep boxes. 







One Gang Assemblies 

Available with one or two-way switches. 
Also suitable for mounting on the deep 
boxes complying with B.S. 1299 and 
B.S. 1363. 


Two Gang Assemblies 
(vertical mounting only) 

Available with 2 one-way, 2 two-way 
or | one-way and | two-way switches. 


“MUTAC 


SILENT A/C FLUSH SWITCH 
FOR 3” PLASTER DEPTH BOXES 
A GGC PRODUCT 


vat ™ 
— A secon | 
* f 
i i. ¢ , 






















Available in brown or cream. 


Side entry terminals ensure easy wiring. 






Captive 4 B.A. Fixing Screws at 2. in. centres. 






Ample adjustment for varying thicknesses 
of plaster. 






Boxes with grommet or conduit entry. 






Highly competitive prices. 







THE GENERAL ELECTRIC’ CO. LTD : MAGNET HOUSE - KINGSWAY - LONDON - W.C2 
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istev 
Start-O-Matie 


Diesel Electric Generating Plant 


2: kW - - £345 
SEND FOR LATEST LITERATURE 4°5 kW clogs £440 
stent en 7-5 kW - - £525 


AND WATER PUMPS 


Kt. A. Lister & Co. Ltd.,Dursley, Gloucestershire. Phone: Dursley 2371 


LONDON : Imperial House, Kingsway Telephone : TEMple Bar 968! Also at STAMFORD, GLASGOW and DUBLIN 


Veleunom- otha DESIGNED 


for use under 
conditions of 








Vacuum fand High Vacuum 
DRYING AND IMPREGNATING EQUIPMENT 
for rotors, stators, condensers, cables, Size R.T. 150 Type Em- 
insulating tubes, and coils— bedded of 150 wts. 
rating 


Vacuum Chamber Driers 


for transformers and battery plates. ? 
= | | ( VIBRATION \2 


Size R.T. 50 Type 
Embedded of 50 wts. rating 


Vacuum 
Drying and 
Impregnating 
Equipment 
for 

radio parts 
For these and other 


PASSBURG-BLOCK-HAAS G-.M.B-H types Wee or 
REMSCHEID-LENNEP (GERMANY) phone 


30, OXFORD ROAD, LONDON, N.4 Arc 2155 
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INSULATED 
wires AND_S 


RESISTANCE - 
WIRES & 


BIRMINGHAM 
119/120 Moseley Street, 12. Tel.: Victoria 3731 


BRIGHTON 
Tel.: Brighton 24850 
BRISTOL 
10 Narrow Quay Tel.: Bristol 23753 
CARDIFF 
Tel.: Cardiff 21551 


EDINBURGH 
Tel.: Caledonian 2283 


EXETER 
Trinity Mews, Southernhay 


GLASGOW 


75 Robertson Street, C.2 
LEEDS 


41 Market Street 


East Canal Wharf 


7a Young Street 
Tel.: Exeter 55999 
Tel.: Central 9002 


44/45 York Place Tel.: Leeds 21991 


FREDERICK SMITH & COMPANY 


Anaconda Works, 
Salford 3, Lancs. 


THE LONDON ELECTRIC WIRE COMPANY 
AND SMITHS, LIMITED 
Church Road, Leyton, London. E.10 


LEICESTER 


Lewcos House, Queen Street Tel.: Leicester 20022 


LIVERPOOL 
Imperial Chambers, 62 Dale Street Tel.: Central 6808 


LONDON 
31/33 Spenser Street, S.W.| 


MANCHESTER 
4 Chatham Street | Tel.: Central 2966 


MIDDLESBROUGH 
148 Newport Road Tel.: Middlesbrough2524 


NEWCASTLE 
61 Blandford Street Tel.: Newcastle 27737 


NOTTINGHAM 
26 St. Mary’s Gate Tel.: Nottingham 43328 


SOUTHAMPTON 


58 Ascupart Street Tel.; Southampton 23539 


Tel.: Victoria 0504 


VACTITE WIRE COMPANY LTD. 


75, St. Simon Street, 
Salford 3, Lancs. 


THE LIVERPOOL ELECTRIC CABLE C° L'© 


Linacre Lane, 
Bootle, Liverpool! 20 
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OWEN FALLS 
HY DRO-ELECTRIC 


DEVELOPMENT 
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Owen Falls 132-kV Switchyard 


J 


) 


132-kV 2500 MVA 
small-oil-volume 
switchgear, having a 
730-kV impulse-voltage 
withstand, was 


selected for OWEN FALLS, 


eels) 


KAMPALA NORTH, and TORORO 





switching-stations 
on the equator 


to meet conditions of 








high altitude (4000’) and 


frequent lightning storms 
































Reyrolle 


A. REYROLLE & COMPANY LIMITED - HEBBURN - CO. DURHAM 
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This ts an electrical seashell 


Diala Phasianella 


The delicate, attractive Diala shells 

are found in the warm waters of the 

West Pacific. Diala Phasianella (phea- 

sant Diala) has a _ semi-transparent 

Shell, less than a quarter of an inch long. 

The smooth, whitish surface is elegantly 
decorated with chestnut-coloured markings 

in the form of minute spots and faint lines. 


Shell Diala Oils are specially designed for transformers, 
oil-filled switchgear and capacitors, and for general 
insulating and dielectric purposes. Shell Diala Oil B 
complies with British Standard Specification 148/195T1. 


Shell Diala Oils 


LEADERSHIP IN LUBRIGATION 
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look at it 
in this 


light... 


METROVICK ‘Silverlight’ Lamps give 
a soft, diffused light which is restful 
and pleasing. This results from the 
use of an internal coating of silica, 
which reduces the brightness of the 
light source without significantly re- 
ducing the light output of the lamp. 
For general purpose lighting in 
homes, hospitals, offices or shops 
METROVICK ‘Silverlight’ is the 
lamp to use. 


METROVICK | 


- 


Silverlight Lamps are restfully radiant 


METROPOLITAN-VICKERS ELECTRICAL COMPANY LTD., St. Paul’s Corner, St. Paul’s Churchyard, London, E.C.4. 
Member of the A.E.1. Group of Companies. 


$/A403 








Electrical Times, 21 October, 1954 


Over 

2300 mile 
ALREADY 

IN USE/ 
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British European Airways 
Photograph 


at the BEA Engineering Base, LONDON AIRPORT 
J Borage SOLPUED ..... 


This new Engineering Base now being com- 
pleted for British European Airways will soon be 
catering for the bulk of their fleet and providing 


employment for no less than 1,200 engineers, 


technicians and staff. 
The four substations feeding the base are 


equipped with J. & P. Transformers and Switchgear 
(h.v. & |.v.), and for the main power supplies, J. & P. 
Aluminium Sheathed Power Cables have been used 
exclusively. 


Consulting Civil Engineers 

MESSRS. SCOTT & WILSON, KIRKPATRICK & PARTNERS 
Consulting Electrical Engineers 

MESSRS. BARLOW, LESLIE & PARTNERS 


Electrical Cor actors 
MESSRS. RASHLEIGH PHIPPS & CO. LTD 


Specialists in Industrial Electrification 








H.V. & L.V. SWITCHGEAR 


TRANSFORMERS 


ALUMINIUM 
SHEATHED POWER CABLE 


JOHNSON & PHILLIPS LTD. 


rola y-\.i ge), Mame), lele), Aan ay) 
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MAGNET OPERATED 


_BIRAIKES 
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Simple design — robust construction—easy adjustment—low maintenance and an unrivalled 
reputation for efficient and dependable service. These are reasons why you will find IGRANIC TYPE ‘M’ 


Brakes installed wherever quick positive braking is necessary. 


The range of sizes available covers brake 
drums from 8” to 30” diameter suitable for motors up to 350 
h.p. D.C. (or A.C. with rectifier). Also available are Electro- 


Hydraulic and Hydraulic patterns. 


Full particulars of these Brakes 
and other Igranic Electro- 
Magnetic devices cat be obtained 


on application to Publicity 


~ oes Department, Bedford, or any 


BEDFORD branch office. 
IGRANIC ELECTRIC CO. LTD. 


LONDON -- BIRMINGHAM + BRISTOL + CARDIFF 
GLASGOW « LEEDS + MANCHESTER + NEWCASTLE - SHEFFIELD 





o 


Fig. 382 “TWO-IN-ONE” BELL 

Dual purpose bell. “Ring” and 

“buzz” from same ~ unit. A.C. 

operation through small transformer. 
Retail Price: 14/8d. 


GE LEICESTER 














GENTS 


OF LEICESTER 








Fig. 1065 UNDERDOME BELL 
8” Industrial Bell with movement 
under Cast steel gong. Models 
available for Battery, A.C. or D.C. for 
voltages up to 250. 

Prices on application. 





Fig. 391 BAKELITE CASED BELL 

Conventional Bell for battery or 

transformer working as ordered. 

Can be supplied with Dome, Church 

or Sheep Gong. 

Retail Price (3-44 v. D.C.) Dome 
Gong: 10/2d. 


These products mean 
Business —our Domestic 
models are contained in 
attractive “fast selling” 
packs. 


Write for our latest priced 
Catalogue giving full details 
of these and other similar 
products. Ask for Book 1 
Section 2, 





GENTS 


OF LEICESTER 


Fig. 398 “ALL-IN-ONE” 


An 


BELL 


ideal Domestic Bell. Battery 


under snap-on cover. Bell movement 
under 3” gong. 
Retail Price: 11/6d. (Battery extra). 


ar 4 


ENTS 


OF LEICESTER 


145 METALCLAD BELL 
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OF LEICESTER 


Fig. 1079 
SURFACE DIS-CO-BELL 
A 7” resonant disc gong. Gives @ 
distinctive note. Small projection, 
bronze finish. Flat battery inside or 
transformer working. 
Retail Price: 40/- 








Fig. 1139 TRANSFORMER 
Suitable for Bells and Domestic 
“Chimes.” 

OUTPUT 2 AMPS. 
Retail Price: 18/- 





* 


suited for Industrial and Domestic 


An entirely new transformer ideally 


applications. Sheet steel cover stove 
enamelled cream with black plastic 


base, Fused secondary. 











ELECTRIGAL PRODUCTS 








GENT & COMPANY LIMITED -: 


Manufacturing Electrical Engineers since 1872. 


London Office and Showrooms: 47 Victoria Street, $.W.1. 
FIRE & BURGLAR ALARMS 
CONTROLLED ELECTRIC CLOCK SYSTEMS 


Other products include 


INDICATORS 


Also at: NEWCASTLE 
LUMINOUS CALL SYSTEMS 


FARADAY WORKS 


BIRMINGHAM 


TIME RECORDERS, ETC. 


LEICESTER 


BRISTOL & GLASGOW 


STAFF LOCATORS 
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FOR HORIZONTAL BURNING SODIUM DISCHARGE LAMPS 


MORE Light — LESS Maintenance 


~ Golden Ray Mk. III is a solidly constructed and top casting acts as a further barrier to dust 


lantern, for either side or top entry. Gives and dirt. All exterior small parts are made of 
maximum light with a minimum of attention. stainless steel. 
Its high optical performance is assured by an 120 


15O 165_18O 165 15K 
. : ° ee ] a” EM BRE oe ~/ S 
entirely new designed machine-cut “ Perspex ” / [ TKS KAS x 
prismatic refractor panel which ensures an efficient |' fe eee ee 
“| 
| 





; : : , ] a IHRO/ MAIN BEAM 

and balanced light distribution on the road surface. | | Be 
Years of trouble-free service are assured by its “i a 
sound engineering construction. Its sturdy top 
casting is die-cast from aluminium alloy. The 
refractor panel is hermetically sealed to the 
interior surface of the ““Perspex” enclosing bowl, 

e HORIZONTAL AND VERTICAL DISTRIBUTION USING 140 WATT 
whilst a heavy felt gasket placed between the bowl | SO/H LAMP, BASED ON INITIAL OUTPUT OF 10,640 LUMENS. 


\ 


1s 





INSTALLED BY LONDON BOROUGHS 


Thousands of Golden Ray Lanterns have proved themselves in use with many local authorities. In Greater Lon- 
don alone, they have been installed by the Boroughs of St. Pancras, Walthamstow, Wandsworth and East Ham. 


St. Pancras Walthamstow Wandsworth East Ham 


For literature and further information write to: 


@ Engineering & Lighting Equipment Co. Ltd., 


SPHERE WORKS, ST. ALBANS, HERTS. Telegrams: Voltarcon St. Albans. Telephone : St. Albans 2258/59 
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RANSFORMERS- 
NSMISSION 


We specialise 

in manufacturing Power 
Transformers for Generation, 
Transmission and 
Distribution 











All YORKSHIRE Transformers are 
entirely constructed in our own works. We 


make Transformers to suit all requirements 
up to 60,000 kVA— 132,000 Volts. 


YORKSHIRE TRANSFORMERS 


YORKSHIRE ELECTRIC TRANSFORMER CO. LTD., THORNHILL 
DEWSBURY, ENGLAND. | Telephone : DEWSBURY 1691-2 
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FALK. STADELMANN & CO. LTO 


Lighting Fittings by L 


See the comprehensive range of electrical fittings for every 
industrial, commercial and domestic purpose on display at 


OUR SMOWROOMS 
20/22 MOUNT STREET, PARK LANE, W.1. Telephone: MAYFAIR 5671/2 
We will serve your customers on your behalf 


AND IN -GLASGOW, MANCHESTER, BIRMINGHAM, DUBLIN, CARDIFF, SWANSEA, 
NEWCASTLE ON TYNE, LEEDS, LIVERPOOL, BRADFORD, NOTTINGHAM, BRIGHTON, 
NEWCASTLE UNDER LYME, SOUTHAMPTON, EDINBURGH, ALSO OVERSEAS 


FALK, STADELMANN & CO. LTD., 9I FARRINGDON ROAD, LONDON, E.C.I 
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Rignt round the world. men know what Alton means. A storage 


battery—with a distinctive merit entirely its own. Where can distinction lie, in an era of rigid 
battery standardisation? One answer is that, in Hampshire, Alton means something else—a little 
countrytown. A town witha busy, neighbourly life within its boundaries, and the peace of lovely 
and unspoilt countryside beyond. A place where the sky is clean and growing things do well: 
flowers and fruit and children; a woman’s pride in the home she makes—a man’s in the skills 
of his trade. Making something better than ‘well enough’ is a habit that grows strongly in Alton 


soil. And Alton batteries are made by Alton men. 


' ALTON 


BATTERIES OF MERIT 





Alton stationary batteries: 10 to 15,000 Ah. Also in regular ens eee 


production, renewal plates for al! makes of battery, British and Continental 
A25A 


The Alton Battery Company Limited - Alton - Hampshire - Telephone: Alton 2267 and 2268 Telegrams: Battery, Alton 
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Rectifiers for Steel Works 





Photograph by courtesy of the Lancashire Steel Corporation, Warrington 


Two 1,500 kW 600 V sealed steel-tank rectifiers 


feed a new rod mill; the first rectifier application 


of this kind in Great Britain. 


ENGLISH ELECTRIC’ 


mercury-arc rectifiers 











THs ENGLISH ELECTRIC Company LIMITED, QuEENS House, KINGSWAY, LONDON, W.C.2 
Rectifier Substation Department, Stafford 


RMA, 12G4 WORKS: STAFFORD + PRESTON + RUGBY + BRADFORD + LIVERPOOL + ACCRINGTON 
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000 Volt 
e Generator 


~ a” 


Illustration shows the testing 

of a 132 kV oil-filled cable 
whilst heated to its maximum 
working temperature by current 
induced in the short circuited 
conductor. 


The wide resources of Standard Telephones and S&S andor of 


Cables Limited in the field of Power Cable 


development have been extended by the installation of a 1.5 Pp oO W & R Cc A Bb L FE q 
4 


million volt generator at the Company’s Cable*Laboratories. 


Essential to the successful development of high voltage cables; 
full facilities for a detailed study of impulse phenomena are 
provided by this generator. 


Standard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, London, W.C 2 
POWER LINE MARIO) B North Woolwich, London, E.16. Telephone: Albert Dock 1401 
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transformers 


from 5VA to 500 kVA. 


We have been designing and 
manufacturing transformers for over 
25 years. 

Transformers for the rural distribution 
of electricity, for substations and 

for station auxiliaries ; 

for feeding electric furnaces, 

low voltage hand tools and lighting, 
electronic circuits, rectifier equipments, 
flash-testing etc., all form | 


part of our day-to-day manufactures. 





—a name on which you can rely; 


products that will never let you down. 


PARTRIDGE WILSON & CO. LTD. @ & a. 


DAVENSET ELECTRICAL WORKS ° LEICESTER, ENGLAND 


ee 








Electrical Times, 21 October, 1954 


Steel Tank Rectifiers 
FOR STEELWORKS 


1600 kW, 440 volt G.E.C. rectifier equipment in 
the slabbing mill substation of the Abbey Works. 


Consulting Engineers : McLellan & Partners 


j 
i 
} 
; 
; 
| 
| 
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SIX SUBSTATIONS in the 


Abbey Works of THE STEEL COMPANY OF WALES 
contain 9600 kW of G.E.C. pumpless 


air-cooled steel tank rectifiers 


a SS 


LONDON, W.C.2 
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DANGER THROUGH EARTHING 
Many thousands of words are printed every year to remind 
electrical engineers of the dangers introduced when earthing 
is neglected: and yet, at times this same earthing can become 
an important factor in causing a fatal accident. There is a 
reminder of this paradox in the latest summary of fatal 
domestic electrical accidents, which reached us from the 


“Home Office last week. As in previous years, several people 


received fatal shocks through completing a circuit between 
live metal and an appliance frame which had been deliberately 
earthed in an otherwise earth-free situation, in a mistaken 
attempt to comply with good practice. The tragic accident 
of a lady who attempted to replace a nut that had fallen from 
a kettle connector without regard to the golden rule “switch 
off” may serve as an example. She died because in. grasping 
the connector she was touching the associated earth continuity 
clips so that when the screw held in her other hand touched 
live metal, her body was across the mains. This happened in 
a living room, an earth-free situation: the earth clips need 
not have been connected to the installation earthing system. 
Had it been left earth-free her foolhardiness would not have 
been punished. In this and similar accidents, there is a 
reminder of the too-frequently neglected exemption to L.E.E. 
Wiring Regulation 1001, which in general permits earth con- 
tact tubes in three-pin socket-outlets to remain disconnected 
from the earth continuity conductor serving them when an 
earth-free situation is involved. Despite such accidents, 
domestic electricity is astonishingly safe: some 35 fatal acci- 
dents last year with 17m consumers. Nevertheless, preserving 
truly earth-free situations can make it safer still. 


GAS TAKES A FALL 

Once more this year the Gas Council, in its annual report, 
strengthens its courage with the thought that, “When tenants 
in new houses are given, freedom of choice, their preference 
for gas remains undiminished.” This frequently repeated claim 
does not imply all that it suggests: many families moving 
into new dwellings already possess gas cookers, and must 
perforce use them even if they would like to change to elec- 
tricity. The atmosphere of expansion suggested by such 
claims is, furthermore, not supported by the industry’s statis- 
tics. There was less gas sold in 1953-54 than in the previous 
year, despite a 3% increase in industrial sales. A drop of 
1:7% in domestic and commercial sales outbalanced this; it 
compares with the increase of 3-9%, in the electricity industry’s 
sales to the same consumer categories. Active as ever in the 
domestic field, however, the Gas Boards have made a new 





578 


effort by departing from their traditional policy of keep- 
ing to themselves the sale of gas appliances: iron- 
mongers and department stores are being recruited to 
boost sales of cookers, water heaters and the like. By 
such means, and with the aid of relaxations in hire pur- 
chase restrictions, sales of water heaters on hire purchase 
were nearly quadrupled, while there was a 20% increase 
in hire purchase sales of cookers. Finally, the report 
suggests a cautious tendency to back prospects both 
ways. The Central Guarantee fund set up as a reserve 
to cover difficulties in paying interest includes some 
£608,250 invested in British Electricity stock. 


UNIT TESTING OF SWITCHGEAR 

The high breaking capacities required on modern 
extra-high voltage switchgear have now outstripped the 
facilities available at most testing stations for full-scale 
testing. Although technically it would not be impossible 
to build a station with a capacity sufficient to give 
10,000 MVA or above, the costs involved put such a pro- 
position out of the question. For some time, therefore, 
work has been carried out to develop a system of “unit” 
testing for the multi-break circuit-breakers now gener- 
ally used, which would be consistent within itself, and 
which would truly represent the performance of the 
breaker as a whole. The possibility of such unit testing 
has long been attractive but has always presented diffi- 
culties. These are mainly concerned in the establish- 
ment of similar breaking duties between similar units, 
and in ensuring that all parameters affecting perform- 
ance shall be independent of each other in the units as far 
as possible during operation. In addition, the determin- 
ation of the correct unit recovery voltage has presented 
a major problem. The publication of the Association 
of Short-Circuit Testing Authorities’ booklet, ASTA 
No. 15 which contains rules for this method of testing 
circuit-breakers both for making and breaking capacity 
is, therefore, important, and it is particularly significant 
that the I.E.C. is to publish its own regulations which it 
is expected will be similar to the ASTA rules in all main 
features. The provision of such an international stan- 
dard should go a long way to eliminating the discrep- 
ancies which have hitherto existed in methods of testing 
and rating of switchgear manufactured in different 
countries. 


ELECTRIFICATION ON A SLOW LINE 

Railway electrification receives much attention in the 
Report’ of the British Transport Commission for 1953, 
which appeared last week. Yet the story told will bring 
but moderate satisfaction to enthusiasts who see in such 
development the answer to many problems of both 
transport economics and coal supply. Main line electri- 
fication is hardly considered, while for lengthy cross- 
country routes, the present accent is on diesel multiple- 
unit passenger train-sets as offering in many respects 
“the benefits of electrification without the need for heavy 
capital expenditure upon fixed equipment or substantial 
engineering works.” For heavy traffic density urban 
areas, however, there can be no gainsaying the benefits 
that flow from electrification, and there is news in the 
report of plans for several extensions to the London 
complex of electrified routes to the suburbs and beyond. 
Notable amongst the prospects discussed are the sub- 
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urban lines from King’s Cross and a new underground 
railway striking across London from South-West to 
North-East. Yet these remain paper prospects only, for 
the real story of the railways is told in the Commission’s 
emphasis that the £68m of capital expenditure during 
1953 has done little more than maintain the existing 
scope of the undertaking with little addition to plant and 
property. It is the next few years which will see if the 
prospects turn at last to probabilities, with the release 
of capital for expenditure on potentially remunerative 
modernisation. 


ELECTRONICS FOR SCOTLAND 

As an insurance against trade recession in areas of 
heavy industry, it has been the Government’s policy to 
encourage the admixture of lighter engineering groups 
to provide a diversity of manufacturing interest so that 
in the event of one industry suffering a slump, the locality 
is better able to withstand the impact. This building up 
of new industries in areas where no pool of trained 
operatives and technical staff exists, presents special 
problems. One solution is to set up an establishment 
to act as a nucleus for the training of staff and for tech- 
nological guidance to neighbouring firms. It is such a 
function that the new Ferranti laboratories at Edinburgh 
will fulfill in addition to the primary purpose of defence 
development and research. At the same time, the centre 
will provide facilities for precision measurement and will 
be in a position to undertake work on a similar basis 
to that performed in England by the existing Ministry of 
Supply Research Establishments. The new scheme has 
the blessing of the Ministry of Supply and the Admiralty. 
who have given full co-operation. It is hoped, however, 


that this project will go beyond the immediate objective 
and lead to the establishment of a substantial and active 
electronics industry in Scotland. 


MAIL-ORDER MOTORS 

Mail-order in the U.S.A. is a major business with few 
limits on the range of goods; it serves a market far more 
extensive than that in this country. Even so, it is start- 
ling to read in a recent Board of Trade market survey, 
that in the extensive business of selling electric motors 
to farms and homes, the leading mail order houses domi- 
nate the field, even going so far as to market motors 
rated up to 5 h.p. under their own brand name. One 
had supposed that selling motors was too technical an 
undertaking to lend itself readily to the mail-order 
system. Yet there is cpportunity as well as interest in 
this American saies fact. Mail-order houses sell largely 
on their reputation: (‘o their regular customers, their 
willingness to offer a product is a guaraniee of its quality. 
Such confidence is worth capturing when the inherent 
distrust of a foreign-made product has to be fought. If 
they will sponsor an imported machine, customer resis- 
tance is at once lessened. British motor manufacturers 
seeking to increase still further exports to the States, 
which have doubled in two years, may find this un- 
familiar retail outlet worthy of con- 
sideration. With their known quality 
and possible price advantages they 
should stand a reasonable chance of 
persuading existing mail-order busi- _— 
nesses to do business. 
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ROAD TRAFFIC CONTROL 
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Vehicle actuated signalling provides flexibility and safety for modern conditions 


By E. THORPE* 


country was installed at the junction of Cornhill and 

Bishopsgate some 22 years ago, the equipment being 
designed, manufactured and installed by Automatic Tele- 
phone and Electric Co., Ltd. Outwardly it differed little 
from other signal systems already in use in that indications 
were given by the familiar red, green and amber light 
signals, the only apparent dissimilarity being the inclu- 
sion of a form of rubber mat set into the roadway in each 
approach to the junction. In performance, however, it was 
vastly superior. The long needless delays so commonly 
experienced at other signalled junctions working on the 
“fixed time” basis were noticeably absent, particularly dur- 
ing light traffic periods. 

The improved performance was soon appreciated by 
both the general public and interested authorities, and 
further installations rapidly appeared. Today, at over 
2,000 junctions and dangerous “bottlenecks,” vehicle- 
actuated signals demonstrate their ability to provide posi- 
tive, reliable and safe control of trafhe unde# an infinite 
variety of circumstances. They enjoy the respect and 
confidence of the vast majority of all road users and play 
an increasingly effective part in the batile against traffic 
congestion, a feature of modern civilisation which threatens 
to bring the complicated transport systems of our towns 
and cities almost to a standstill. 


To first vehicle-actuated road signal system in this 


Basic Equipment 

A vehicle-actuated system comprises three main com- 
ponents, vehicle detectors, signal lanterns, and the con- 
troller mechanism, all equipment being robusily con- 
structed to provide continuous 24-hour service under 
exposed climatic conditions. Three, eight and twelve core 
3/-029 v.r.i. lead covered and armoured cable is used to 
connect signals and detectors to the controller. It is 
buried directly in the earth under pavements, and fed 


*The author is with the Automatic Telephone and Electric Co., Ltd. 


Part One 


through 2 in. “Everite’ cement asbestos conduit under 
carriageways. The vehicle detector provides the controlling 
mechanism with an accurate “picture” of all vehicles enter- 
ing the controlled area and, based on the information 
received, the mechanism provides right-of-way periods to 
each particular movement in relation to the traffic density. 

The “Electro-matic” vehicle-actuated detector is a pneu- 
matic device of high efficiency and durability. It is 
sensitive to the lightest of bicycles and yet robust enough 
to withstand the impac: of heavy goods vehicles, including 
the strain occasioned during rapid acceleration or decelera- 
tion. It is able to discriminate between vehicles entering 
and leaving. the junction and also automatically neutralises 
the effect of a vehicle parked on its surface. Under such 
circumstances it provides for continued normal operation 
on the area free from obstruction. 

Fundamentally the road unit of the detector consists 
of two rubber air tubes of special section suitably housed 
in a formed mild steel framework of 2 ft unit length, 


EXTRUt fO RUBBER 


Fig. 2. Cross-sectional view of the flat strip type directional vehicle 
detector Fig. |. (heading illustration) shows a view of Corbridge 
Bridge, Northumberland where these detectors are employed 
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Fig. 3. Here is depicted a 
representative installation of 
the flat} strip type detector 


available lengths being from 4 to 16 ft in steps of 2 ft. 
Fig. 2 illustrates a section view of the road unit and 
Fig. 3 a typical detector installation in its normal bed of 
concrete, together with the pavement box which houses 
the associated pneumatic contaciors. Connection between 
tubes and contactors is made with 4 in. bore galvanised 
steel tube, the complete air system being shown diagra- 
matically in Fig. 4. From this view it will be seen thai 
the exhaust side of the contactor is fed into an expan- 
sion chamber and that the air system is therefore com- 
pletely closed. This ensures continued efficiency of opera- 
tion even when the system is completely surrounded by 
water, a condition which is by no means unusual. 


Pneumatic Contactor 

The contactor itself (Fig. 5) is a small moulded bakelite 
unit with a freely suspended rubber diaphragm across its 
centre. The diaphragm is pierced with a small hole which 
functions as an equalising leak. Normally the air pres- 
sure on either side of the diaphragm is equal and the con- 
tacts are open. When, however, the detector tube is 
depressed by a vehicle the air pressure on the inlet side 
is increased and ithe diaphragm flexes towards the low 
pressure side causing the contacts to make, and via the 
connection leads, conveys information to the controller 
of the passage of a vehicle. The function of the expan- 
sion chamber under this form of operation is to exert a 
certain amount of back pressure to prevent undue flexing 
of the diaphragm, especially when extremely heavy 
vehicles are being detected. 

Should a vehicle actually “park” on the detector tube, 
the increased air pressure in the latter will produce a con- 
tact operation as before, but eveniually will leak through 
the equalising leak into the expansion chamber. When the 
pressures equalise, the diaphragm returns to normal, and 
because a vehicle wheel cannot completely close the air 
tube, the free length of detector can be operated in the 
normal manner. 

By means of a simple switching circuit shown in Fig. 6, 
the two air tubes are used to provide directional indica- 
tion of the passage of a vehicle, the sequence of actuation 
being the determining factor. This particular feature 
ensures that vehicles leaving the junction are not falsely 
recorded as entering vehicles. 

Referring to Fig. 6, it will be seen that a vehicle approach- 
ing the junction will operate the pneumatic contactors in 
the sequence A—B and that when contactor A is operated, 
a pulse is sent inio the controller via contact B1 normal. 
The subsequent operation of contactor B under these cir- 


Electrical Times, 21 October, 1954 


cumstances is negative. If, however, the vehicle is leaving 
the junction, the contactors operate in the reverse sequence 
B-—-A. Contactor B operating first operates relay B which 
opens the controller circuit at Bl and neutralises the sub- 
sequent pulse from contactor A. Contact B2 short- 
circuits winding AB and provides a slow release feature in 
order to cover’ the transit time of the vehicle between the 
detector tubes. This time is of the order of 61 milliseconds 
at 5 m.p.h. and 10 milliseconds at 30 m.p.h. 


Controller Unit 


The controller unit is virtually the “brain,” the duty of 
which is to assimilate the information supplied by the 
detectors and, by utilising the signal lanterns, give clear 
and unmistakable indications to the: detected vehicles to 
produce safe and flexible control with a minimum of wait- 
ing time. A typical “Electro-matic” control unii, complete 
with outer case, is shown in Fig. 7. The controller operates 
directly off a.c. mains supply and consists essentially of a 
solenoid operated camshaft mechanism which provides 
cyclic appearance of the necessary intervals and is capable 
of switching: 22 circuits simultaneously, 2 timing circuits 
and a number of a.c. operated relays proportionate to the 
phases and facilities required. These relays are capable 
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Fig. 4. Schematic diagram indicating the operation of the air system of 
the vehicle detector 


of switching up to 8 circuits with contact ratings up to 
5 amp at 250 V a.c. A typical relay is shown in Fig. 8. 


Principles of Control 

The basic principles of control can best be appreciated 
by consideration of a straightforward right angle crossover 
junction employing two movements or “phases” as shown 


in Fig. 9. It is assumed that turning traffic, particularly 
the more awkward right-turning vehicles, is insufficiently 
heavy to justify special treatmeni and can be safely ab- 
sorbed in the major through movements. 

In the complete absence of traffic, the signals remain 
in their last used condition, that is, green showing in the 
direction of the lasi vehicle to pass through the junction. 
If now a vehicle approaches the red signal, operation of the 
vehicle detector originates a “demand” to the controller 
which immediately initiates a change to green via red 
amber, the other approach simultaneously changing from 
green to red via amber. The green is then maintained for 
a predetermined minimum period to permit the vehicle 
to completely clear the intersection. At the end of this 
period, right-of-way is again available on demand. Should 
the next vehicle approach in the same direction, operation 
of ihe detector will be translated by the controller into 
a request for extension of right-of-way time or, as it is 
normally termed, a “vehicle extension.” This extension is 
of sufficient duration to cover safe traverse of the junction. 
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Such extensions can carry on indefinitely, providing no 
vehicle is detected in the opposing approaches, but once 
this occurs the controller seeks an opportunity to change 
right-of-way in the latter vehicle’s favour in one of two 
ways. Firstly, a change will occur if a gap which is greater 
than the vehicle extension time occurs between vehicles on 
the running phase, or secondly, in the event of no such gap 
arising, a forced-change will eventually occur at the expira- 
tion of a predetermined maximum running time. Such a 
forced termination of the phase may well leave vehicles 
in between the stop line and the detector, but these are 
not forgotten, the maximum timer automatically inserts a 
“revertive call” which results in the right-of-way returning 
to the phase in question as soon as opposing traffic permits. 


Heavy Traffic Conditions 


Should traffic on both roads be continuous and heavy, 
each phase will be extended to the maximum and the con- 
troller under these circumstances would, in effect, operate 
on a fixed time cycle. This, however, is seldom the case 
in practice because the traffic loading varies from minute 
to minute and the cycle time, which is equivalent to one 
appearance of each phase, varies accordingly. 

The minimum green period already referred to as being 
provided when a phase first obtains right-of-way actually 
comprises two separate timed intervals one of which is the 
normal vehicle extension time, the other being known as 
the initial interval. This latter period is provided to enable 
stationary vehicles to start up and clear the junction, its 
duration being related to ithe vehicle storage space between 
detector and stop line. 

A wide range of timings are provided for each interval 
and are readily adjustable by handset knobs to suit the 
requirements of individual intersections. 


Timing System 

The basic timing system which is energised by a d.c. 
supply is shown in Fig. 10 (a) and will be seen to consist 
of a variable resistance VR, a capacitor C, a neon tube F, 
and a d.c. relay P. Capacitor C charges at a rate dependent 
on the value of VR, the rate of charging being inversely 
proportional to the resistance VR. When the potential 
across C is sufficient to ionise the gas in the neon tube F, 
flash over occurs and the capacitor C discharges via the 
neon tube in series with relay P, causing a momentary 
operation of F. With nominal values of C=5 microfarad, 
VR=200,000 ohms, flash voltage of tube=260 V and an 
applied voltage=412 V, one second will elapse between the 
application of the d.c. supply and the momentary opera- 
tion or pulse of relay P. 

This basic timing circuit is used to time all intervals 
regulated by the controller and Fig. 10 (b) shows the basic 
timer with typical additional contacts associated with its 
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Fig. 6. Single line diagram showing how the uni-directional detector 
control is achieved 


use. With contact K operated alone, the timer is able io 
pre-time an interval but cannot trigger due to ST. With 
contacts K and ST operated however the timer will trigger 
at the end of the timed period. Assuming a period is being 
timed, contact AR provides a reset feature by effectively 
shunting C and thereby restarting the timed period from 
zero. This latter facility is utilised, for example, to provide 
vehicle extensions as described earlier, the AR relay being 
operated by the revelant detector. Contact S provides a 
similar shunting feature, but is a mechanical contact asso- 
ciated with the camshaft mechanism and serves to neutral- 
ise any unwanted charge in C when the camshaft steps to 
start a new interval. 

The form of control to be applied to any particular 
junction can be decided only after careful site observations 
and close analysis of a traffic census. The general practice 
is to keep the number of movements or phases down to 
an absolute minimum compatible with a high safety factor. 
This ensures the shortest cycle time and the optimum 
despatch of traffic. In practice it is found possible to 
cater for the majority of intersections with either 2, 3, 
or 4-phase control. There are exceptions and reference 
will be made to these later. 


Clearance Periods 

The period during which right-of-way is transferred from 
one phase to another is termed the “clearance period” and 
in its simplest form as applied to the system so far des- 
cribed, comprises concurrent display of amber to the halt- 
ing phase and red/amber to the phase about to start. 
The duration of this period is standardised in Great Britain 
at three seconds. 

However, at many junctions, particularly where awk- 
ward turns or wide carriageways are involved, three seconds 
is insufficient time in which to stop one movement, clear 
the junction, and to allow a new movement to start up 
with safety. It is therefore necessary to prolong the clear- 
ance time and one method of achieving this is the provi- 
sion of “sequent ambers” in which case the amber and 
red/amber are separated and follow consecutively, each 
being shown for the standard three seconds; a total clear- 
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ance time of six seconds. Situations requiring yet longer 
periods are met by the insertion of an “all red” period 
between the ambers. If necessary, the “all red” can be 
made extendible by suitably located intermediate deiectors, 
and also automatically suppressed if not required. 

Clearance periods of this type ensure maximum safety 
during the change from one phase to another, as the clos- 
ing phase definitely receives a red signal at least 3 seconds 
before green is shown to the opening phase. They can also 
be made conditional in their appearance in that they appear 
only between certain changes e.g. leaving phase A when 
going to phase C, leaving C when going to B etc. to meet 
individual requirements. 


Use of Clearing Periods 


Whilst apparently somewhat involved, such clearance 
periods are extensively used, particularly at “sprawling” 
junctions and narrow roadways or bridges. A _ typical 
installation of this type is illustrated in Fig. 1. The site 
is Corbridge Bridge, Northumberland, the bridge being 
some 160 yds long and spanning the River Tyne. Whilst 
the approaches are wide enough to permit two lanes of 
traffic the bridge itself is wide enough for one lane only. 
It is totally unsuited for any form of manual control and 
is an ideal example of road signal application. 

Each approach to the bridge is detected in the normal 
manner and, subject to vehicle demands, the right-of-way 
is allocated to each route alternatively, the duration of 
the green periods being as already described for the simple 
intersection. Dependent on traffic flow, the changeover or 
clearance period required may vary from a minimum of 
three seconds as in the case of a demand arising some time 
after the last vehicle has crossed the bridge, or extend to 
a full clearance time of the order of 20 seconds if a vehicle 
enters the bridge immediately prior to a change and crosses 
at approximately 15 m.p.h. With the aid of additional 
“all red” extending detectors spaced at intervals of approxi- 
mately 50 ft along the bridge, the controller accurately 
plots the progress of the vehicle and adjusts the clearance 
period accordingly in the following manner. Following 
the termination of a green period, an “all red” clearance 
period is provided, its duration being sufficient to allow 
a vehicle travelling at normal speed to cover the distance 
between any two adjacent “all red” extending detectors. 
Any vehicle already on the bridge must therefore cross one 





Fig. 7. (left) Controlling 

unit of a three-phase road 

traffic control system in its 
outer case 

Fig. 8. (above) Typical a.c. 

operated relay employed in an 

“‘Electro-matic’’ controller 
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Fig. 9. Two-phase traffic control of a simple road junction 
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Fig. 10. Basic timing system employed in all control systems, modified in 
(b) by the addition of contacts associated with the system to be used 


of the detectors in its path during this period and in doing 
so automatically extend the “all red” for a further period 
in a similar manner to that described earlier for vehicle 
extensions. Thus the vehicle progresses across the bridge 
from detector to detector until finally, in the absence of 
further extensions, the “all red’ period is terminated and 
the changeover to the opposite route is completed. 

Under conditions whereby one route is showing green 
and no opposing demand exists, an additional “All Red 
Suppressor” timing circuit is introduced. Its predetermined 
time period commences at the actuation of the approach 
detector on the running phase, each operation serving to 
re-start the period from zero. If the gap between the last 
vehicle extension and the arrival of an opposing demand 
is greater than the time allowed for a vehicle to safely 
traverse the bridge, the suppressor operates and the adjust- 
able clearance time is suppressed and replaced by the con- 
ventional concurrent ambers. The clearance period there- 
fore provides complete safety but is kept as short as pos- 
sible commensurate with the conditions prevailing. 


Overlapping Phases 


At controlled junctions it is common practice to permit 
right-turning vehicles to filter through a movement from 
the opposite direction. In certain cases, however, the 
through traffic is dense and the turning vehicles have 
extreme difficulty in completing the turn before the 
through movement ceases due to the expiration of the green 
period. This condition tends to choke the junction and 
is also a source of considerable irritation to drivers. The 
difficulty can be overcome by the addition of an extra 
phase with special features of introduction and duration. 

Fig. 11 (a) illustrates the layout and 3-phase movements 
of a simple junction incorporating this special provision for 
right-turning vehicles approaching from the west. It will 
be seen that vehicles approaching from the west are allowed 
to proceed during phases A and B but those from the east 
proceed only during phase B. As the phases appear in 
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cyclic order A-B-C, the right-turning vehicles from the 
west approach are given a separate period in which to 
move without hindrance, prior to the.opening of the main 
movement during phase B. Such an arrangement is termed 
an “AB overlap with late start” the late start being with 
reference to the main movement. The phase A portion of 
the overlap is usually of fixed duration and is only intro- 
duced when required, e.g., when a vehicle or vehicles have 
been detected in the west approach during the phase C 
movement. In the absence of such detection right-of-way 
can be transferred direcily from phase C to phase B. This 
form of overlap is most advantageous when the relevant 
approach is narrow and there is insufficient storage space 
for turning vehicles to wait without impeding other traffic. 

An alternative form of overlap shown in Fig. 11 (b) is 
utilised where the relevant approach is wide enough to 
permit the turning vehicles to wait without impeding the 
through movement from the same approach. It is, in fact, 
the reverse of the above, the turning movement being 
arranged to follow the major movement and is termed an 
“AB overlap with early cut-off.” To cater for “tidal” traffic, 
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Fig. Il Three-phase traffic control system at a road junction 
incorporating an overlapping phase (a) (above) with late start AB 
overlap and (b) early cut off AB overlap 


either form of overlap can be made to appear only during 
certain hours by means of a time switch housed in the 


controller. 


Filtration 


Conforming to the general policy of signal control, 
namely, to maintain maximum movement allied to safety, 
it is sometimes possible to permit a left-hand turning move- 
ment on a route which is otherwise held in favour of an 
opposing phase. In such a case indication is provided by 
means of a green arrow signal ag illustrated in Fig. 12 
together with the standard 3-aspect signal. This gives 
precise indication that only left-turn traffic can proceed 
in safety. The actual direction of the arrow can be adjusted 
to match the angle of the two roads involved. 

The introduction of the filtration signal is made 
dependent on the operation of the detector in the approach 
it serves. and also on the appearance of the phase during 
which filtration may occur. The phasing is also so arranged 
that once the green arrow appears it is always replaced by 
a normal full green signal. 


The Pedestrian 


In the early years of signal control, the pedestrian was 
largely ignored, control being primarily concerned with 
vehicles. Indirect indication was sometimes provided by 
the addition of extra signal heads which repeated the 
vehicle signals and made it easier for the pedestrian to see 









Fig. 12. Three-aspect signal with a 
green arrow permitting a left-hand- 
turning filtration 





which route had right-of-way, 
so enabling him to “walk” with 
the traffic.” The system, how- 
ever, afforded him no protec- 
tion from turning vehicles. 
Experience has shown that 
quite apart from the fact that 
uncontrolled pedesirian traffic 
at a junction can _ seriously 
interfere with vehicle traffic 
movements , there exists a 
potential danger of serious 
accidents, particularly to pedes- 
trians. Consequently, the ' 
modern tendency is to regard ; 
pedesirians as traffic units as in = | 
the case of vehicles, and 
where such traffic is heavy, to make special provision for it. 
Well-defined pedestrian lanes are located on the junction 
side of the vehicle stop lines and “Cross Now” signals are 
provided facing inwards over the lanes. Pole-mounted 
pedestrian push-buttons are located at the kerb edge. 
Having once pushed the button the pedestrian merely waits 
for the “Cross Now” signal, when he can then cross in 
perfect safety, all traffic being prevented from entering the 
junction by red signals to all approaches. The “Cross Now” 
period is usually preceded by an “all red” period to traffic 
to enable all vehicles already in the junction to clear before 
the pedestrians walk, and a similar period follows the 
“Cross Now” to enable pedestrians to complete their 
crossing before any vehicles are released. 





(To be concluded) 








YELLOW OR WHITE? 
FTER motoring on the Continent some motorists return 
convinced that the yellow headlights used in France 
are far less dazzling than the white lights used in Britain. 
In order to find out if there are any advantages in using 
yellow light some new experiments have been carried out 
at the Road Research Laboratory. 

A test track approximately half a mile long was built. 
Man-sized rectangles of sacking on wooden frames were 
set up in two lines, one on either side of the road and 
small obstacles were placed’in the centre of the track. 

In the tests two cars set off from opposite ends of the 
track at the same time, each car carrying two pairs of 
typical French headlights of the latest design. One pair 
of lamps on each car was fitted with yellow bulbs as 
normally used in France, the other pair with clear bulbs. 
The two pairs of dipped lights on each car were similarly 
aimed and were adjusted to give the same light output. 

Rather more than half the 20 drivers tested preferred 
white light when meeting cars similarly equipped to their 
own and nine out of ten preferred white lights when 
driving on a clear road. However, six out of ten drivers 
thought yellow light slightly less glaring, but all felt that 
all differences between the systems were small. It was 
found in another sets of tests that there was no significant 
difference in the distances drivers could see with yellow 
or white light. It can, therefore, be stated with confidence 


that changing over to yellow light will not solve the 
dazzle problem. 
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The Industry Surveyed 


I.E.E. deliver their inaugural addresses over a period 

of some weeks. For convenience, it has become our 
practice to summarise these addresses in one or two issues 
of the ELecrricaL TIMES, and this present article is the first 
of those covering the session 1954-55. 

A. start may be made with the address entitled “Is there 
a foreseeable limit to the demand for electricity,” delivered 
to the Southern Centre by Mr E. A. LoGan. The declared 
object of this address is the estimation of a plausible upper 
limit to the consumption of electricity in this country. Since 
the inception of a public supply, the output of electricity 
(units sold) has doubled approximately every ten years, 
despite limits that informed opinion has set from time to 
time. As a result, a feeling has been induced, that there 
is no upper limit to the consumption of electricity. In Mr 
Logan’s view, however, there is a limit, though it is well 
in excess of present day requiremenis. 

Two lines of estimation lead to approximately the same 
conclusion: the consumption of electricity will continue to 
increase rapidly until a population of 55m people will 
consume some 260,000m units of eleciricity yearly (about 
four times the present level). Thereafter, the rate of increase 
is likely to be greatly reduced, and to move in step with 
population. The possibility of an unlimited expansion of 
electricity is rejected because it is felt that a consumer 
will only use electricity to satisfy his reasonable require- 
ments. Much of the expanded use of electricity up to the 
present date has been a result of substituting that form of 
energy for coal, gas and other fuels. It is felt that a great 
extnsion of the average consumer’s need for fuel and power 
cannot be envisaged. 

Mr Logan’s address concludes with a warning that the 
forecast ceiling is only an order of magniiude, which 
depends on maintenance of the present gradual improve- 
ment in the price of electricity in relation to competitive 
forms of fuel and power. Any dramatic relative cheapen- 
ing of electricity would both accelerate electricity develop- 
ment and raise the ceiling. 


C HAIRMEN of Local Centres and Sub-Centres of the 


Cable Developments 

To the uninitiated user, one piece of cable is much like 
any other. This remark was introductory to a complete 
survey of the materials, technique and developments in 
cable manufacture today, as delivered by the Chairman 
Mr P. R. DUNN in his address to the Mersey and North 
Wales Centre. The growing use of reinforcements for 
pressurised cables and aluminium sheaths has focused 
attention on improved methods of protection against elec- 
trolysis, organic acids and alkalis. A significant develop- 
ment in this sphere has been the replacement of bitumen 
impregnated textile servings by tapes of self-sealing rubber 
and p.v.c. 

It is of interest to examine some of the developments in 
cable design and construction resulting from the avail- 
ability of new materials and from the advances in per- 
formance achieved to meet modern requirements. This 
point was illustrated in the section on lighting and power 
cables where there has been an increased use of rubber 


1.E.E..Local'Centre Chairmen range widely 


in delivering their Inaugural Addresses 


insulated and sheathed cables for wiring and experience 
coupled with advances in manufacturing technique and 
rubber technology has allowed overall reductions in dia- 
meters of many cable types to be made. The use of p.v.c. 
is growing and on the continent cables suitable for burial 
in plaster have been produced. These have widely separ- 
ated p.v.c. insulated cores enclosed in a rubber sheath 
which provides a web through which fixing nails and screws 
are driven. 

In the aircraft field, lacquered cotton braided vulcanised 
rubber used pre-war operated at a temperature ranging 
from —10° to +70° C; these were replaced by plastic insu- 
lated cables. Present-day cables used in jet aircraft, how- 
ever, have silicone rubber insulation covered with glass 
fibre braid and operate at higher temperatures, but unfortu- 
nately their resistance to paraffin is low. The introduction 
of ester-based lubricants in aircraft has also led to the 
use of extruded nylon sheaths. Where even higher tempera- 
tures have to be catered for, cable insulated with poly- 
tetrafluoroethylene and glass-fibre braid can be operated 
on a range of —75° to +250° C. Their use is limited by 
high cost and scarcity of material. For special uses in 
hot zones, a cable with glass fibre impregnated with silicone 
varnish is used. This is suitable for temperatures up to 
400° C but the electrical characteristics limit the application 
to 28 V circuits. 

In view of rapidity with which manufacturers adopt 
new techniques and make use of new materials, the ever- 
changing scene makes correct choice of cable for a parti- 
cular application a difficult task indeed. 


Management and Men 


MR W. J. Crocker, in his address to the North Midland 
Centre, speaks on the topic of ‘““Management and Men,” 
dealing with particular reference to electricity supply prac- 
tice. He gives special attention to staff selection, pointing out 
that the salary of each man, if capitalised, represents a con- 
siderable sum. The immediate superior should have a pre- 
dominant share in the short-listing and interviewing of 
candidates, and he should be encouraged to state his 
choice, for it is he who will be most closely responsible. 
On the other hand, on making the final choice, some 
degree of moral support and guidance is often necessary 
to hold the balance between fitness for the immediate job 
in hand, and more general qualities which will fit for 
future promotion. 

In filling staff appointments, the relative merits of pro- 
motion of local staff and the bringing in of new blood have 
to be weighed. In spite of the large area covered by each 
Board, standardisation of procedures within area boards 
means that promotion within a board may fail to be satis- 
factory from the “new blood” viewpoint. In Mr Crocker’s 
opinion, the great majority of appointments should be 
advertised nationally in order to preserve the spirit of 
adventure. 

Care for education and training is an important function 
of management, and there is stress here on the need to 
give really practical experience. In the supply industry 
the young engineer should be sent out to the district where 
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the actual work of distribution is carried out, and not 
allowed to start in some planning job in an office: this 
apparently obvious rule is still too often neglected. 


Steelworks Electricity 


Trends in steelworks electrical equipment provide a theme 
for the address given by MR Fa L. PARKIN to the Sheffield 
sub-centre. He suggests that a steelworks engaged in the 
manufacture of heavy cast ingots and in rolling them subse- 
quently has a load of 15 to 30 MW. The works with which 
he is associated (a branch of the United Steel Companies) 
used 98:7m units in 1953. 72% of this was used in a.c, 
power and lighting applications, while most of the remain- 
der (274%) was converted to d.c. for cranes and general 
works use. Conversion entailed a loss of 10%; 2°>7m kWh 
of energy unproductive every year. This loss means that 
close attention is given to such alternatives as the mechan- 
ical rectifier or direct works generation of d.c. 

Power factor correction is a prominent topic at present, 
as a result of the introduction of two-part tariffs for the 
purchase of bulk power. There is little opportunity of 
offsetting maximum demand charges by improving load 
factor, as mills work 16 shifts per week. On the pf. 
question much can be done. Static capacitors are being 
connected across the terminals of all motors up to 100 h.p. 
or more and further capacitors are being connected to sub- 
station |.t. busbars, with automatic contactor control. For 
heavy mill motors, operating at 66kV, a synchronous 
condenser offers some advantage. On this account, Mr 
Parkin forecasts an increasing demand for synchronous 
motor drives. He feels that the fly-wheels of Ward-Leonard- 
Ilgner sets may be dispensed with now that load fluctua- 
tions are of less importance in view of the increasing 
capacity of feeders and transformers. He foresees the 
appearance of large primary reversing mills with straight 
Ward-Leonard control. 

Amongst other aspects of steelworks practice discussed is 
the introduction of electronic controls. In particular, the 
lead-sulphide cell has great possibilities for control opera- 
tion with hot material. These cells are sensitive to the 
radiant heat emitted from hot steel. 


Students in the Laboratory 

Engineering studen:s spend approximately one-quarter 
to one-third of their iotal attendance time in the engineer- 
ing laboratories and are expected over a three-year course 
to prepare some 100 reports during the first two years and 
a limited number of comprehensive reports in the third. It 
was the importance of spending this time usefully under 
the guidance and experienced lecturer that Pror E. 
BRADSHAW, chairman of the North Western Centre, stressed 
in his address entitled “Laboratory Work in Engineering 
Courses.” Too often, that chore the junior laboratory, 
is delegated to a junior lecturer, who tas not the experience 
nor possibly the responsibility for assessing students. Prac- 
tical laboratory work is of great value and it is with the 
new student that this interest hes to be developed, an.J 
which leads to improved techniques and an understanding 
of experimental method. During the first year, students’ 
theoretical training lags behind the practical and opportu- 
nity is given to demonstrate use of instruments using 
basic d.c. theory only. As the course becomes more 
advanced, advantage should be taken to introduce new 
apparatus. Electronic devices, a.c. bridges and potentio- 
meters should be available. In the preparation of his 
report, the student needs particular guidance so that the 
full significance of results obtained is brought home. It 
is in this sphere that the senior lecturer can prove 
invaluble. 


Irish Communications 


Masor P. L. BARKER, chairman of the Northern Ireland 
Centre, is a G.P.O. engineer, and his address appropriately 
deals with recent telecommunication developments in 
Northern Ireland. The first topic discussed is the Belfast- 
Dublin co-axial cable which was brought into full use last 
month. The cable consists of two tubes of 0-375 in. inside 
diameter, with a central solid copper conductor 0-104 in. 
located by slotted polythene discs at 1:3 in. intervals. The 
outer tubular conductor is a copper strip or tape with 
crimped edges for interlocking when formed into a tube. 
Each tube is reinforced with two steel tapes laid together 
to form a cylinder, and the whole unit wrapped with paper 
tape. The cable carries 600 speech channels. 

In the address, attention is also given to the Belfast tele- 
vision service, which has for some time been operated by 
picking-up the B.B.C. transmission from Kirk o’Shotts at 
a receiver on top of the 1,200 ft high Black Mountain. 
The local transmitting station is only a mile away, but the 
co-axial cable connecting the two points has a hazardous 
route. Gradients greater than | in 2 have to be dealt 
with, and in one place a ravine is crossed, the cable being 
suspended from stranded steel wires. 





W. Australia Shows a Surplus 


SURPLUS of £120,791 is shown in the Annual 
A kevor for the year ended 30th June, 1954, of the 
State Electricity Commission of Western Australia. 
This includes a contribution from the Treasury of £72,000 
toward the loss of £80,413 incurred on the South-West 
Power Scheme. The surplus has been applied to the 
reduction of the accumulated deficiency incurred by the 
Commission since it ceased, on Ist July, 1949, to be assisted 
by contributions from the Treasury to meet the losses 
involved in the initial years of the Commission’s operation. 
The outstanding amount of the accumulaied deficiency 
account after applying the profits for 1953-54 was £94,512, 
which it is hoped to liquidate from future profits. 

Total capital of the Commission is about £20m and the 
profit represents only 0°6% of this amount. It is thus 
obvjous that the Commission operates on a slender margin. 

During the year, the Commission raised two public loans 
and these met with a splendid public response, No. 3 for 
£1m was oversubscribed five days before closing date, and 
No. 4 for £935,000 closed fully subscribed five days after 
the opening date. 

The Metropolitan power stations, East Perth and South 
Freemantle, had a total capacity of 124 MW of which 
49 MW was 40 c/s plant and 75 MW was 50 c/s plant. 
This compares with 103 MW for the previous year, of 
which only 50 MW was 50 c/s plant. Country power 
stations had a total installed capacity of 14-7 MW of which 
2:2 MW was diesel. 

Operationally, the year’s werking was satisfactory al- 
though the old and uneconomical East Perth “A” station 
had to be used because of the demand at the winter peaks. 
Coal used (lb/kWh) rose from 1-71 Ib in 1952/3 to 1-75 Ib 
in 1953/4. Major reconstruction is taking place at the 
Perth “A” station, and the year saw the commissioning of 
the first plant at the South Freemantle “B” station. 

In the South-West Power Scheme, the rapid extension 
of transmission lines in all areas enabled the closing down 
of remaining diesel stations with the exception of Albany. 
The elimination of the smaller diesel stations will result in 
more economical working. By the end of the year the 
survey of the first 132 kV transmission line from Bunbury 
to Cannington was completed and the clearing of the line 
was well advanced. Work also began on the Wellington 
Dam hydro-electric plant. 
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Accidents at Home 


1953 DOMESTIC ELECTRICAL FATALITIES ANALYSED 


private houses during 1953 are the subject of a précis 

issued by H.M. Senior Electrical Inspector of Fac- 
tories in his capacity as Electrical Adviser to the Home 
Office. This does not necessarily imply that this is the total 
of accidents that occurred. 

Most of the usual causes of such accidents are present 
in the list: causes which have been the subject of propa- 
ganda for many years. Amateur wiring was directly in- 
volved in the chain of events leading to six of the accidents: 
the absence of earthing in five, while in four cases the 
connection of a single-pole switch in the neutral conductor 
of an a.c. supply played a part. There were four fatal 
accidents in which worn flex or cable insulation was im- 
portant. Last year, however, at least one foolish indulgence 
claimed less victims: only two victims died due to using an 
electric fire in a bathroom. The accompanying table 
analyses the accidents by reference to the apparatus or 
appliances involved. 


UT private house electrical fatalities which occurred in 


['YPES OF APPARATUS AND APPLIANCES INVOLVED IN 
FATAL ELECTRICAL ACCIDENTS IN THE HOME 





Electric vacuum cleaners 
Electric drills 

Electric hairdryers 

Power cables 

Electric washboilers 
Wireless receivers 


Faulty wiring (lamps)... 
Unguarded portable lamps 
Electric fires ee) 
Electric irons 

Electric kettles 

Switch sockets 

Plugs 


Total 











It is not possible in the space available to summarise all 
the information presented about the accidents. In any case 
many of the accidents are relatively straightforward cases 
of broken mouldings and exposed live contacts. There are 
several instances, however, where the particular fault or 
the combination of circumstances presents a less obvious 
warning. 


Intrusive Earth 

An accident in which a woman was electrocuted illus- 
trates by the number of “chances” involved, the essential 
safeness of electrical installations in the home. At the 


same time, its very occurrence emphasises the need to take | 


all practicable precautions. The woman had come into 
contact with an electric fire, and this proved to be in a 
bad state of repair, with one element broken and several 
screws missing: also missing was the nut that should have 
held in position the earth core of the three-core flexible 
lead to the fire. This was twisted round the earth terminal, 
however. Yet instead of a safety precaution, it introduced 
danger. At-its remote end, in a three-pin plug, the earth 
core had become detached from the earth pin and welded 
itself to the live pin. 


Although this undesired connection made the frame alive 
at about 250 V to earth, there was still no serious danger 
in an earth-free room, and at first sight the wooden-floored 
room in which the fire was used appeared to have this 
characteristic. However, there was an open coal fire in 
the room, fitted with a back boiler and so effectively 
earthed. It appeared that the woman had been poking 


ra 
the open fire, and that while doing this her leg had come 
into contact with the frame of the electric fire. 

In another case with some similar characteristics earthed 
metal was more obviously present. The three-core cable 
feeding an electric iron was terminated in a two-pin plug, 
and within the plug, the earth core had come into contact 
with the live pin. It appeared that the woman received 
the shock when touching simultaneously the casing of the 
iron and a gas cooker. As she fell, the heat of the iron 
burned the wooden floor of the room, thus starting a fire 
by which her body was largely consumed. 

A further accident in this category involved a woman 
who tried to repair a kettle connector while the other end 
of its associated lead was still plugged in to a three-pin 
socket-outlet. She attempted to replace a nut that had 
fallen from a contact-tube, and received a shock from her 
right hand holding the nut to her left hand, which grasped 
the keitle connector. Her left hand was in contact with the 
connector’s earth continuity clips, which were earthed via 
the third pin of the associated plug. Apart from these clips, 
the surroundings were earth-free. Had the socket outlet 
been left unearthed, in this particular earth-free situation, 
then the accident would not have happened. 

Another accident in which a housewife was the victim 
echoes a point emphasised in a recent Factory Inspectorate 
report about the danger of small items of unearthed metal 
on otherwise protected portable tools. A hair dryer was 
the cause of the accident. It had a wire spiral spring to 
protect the associated cable, and this had become live in 
some way. The metal casing of the hair dryer was well 
earthed, and it was contact between this and the live spring 
with both hands involved that led to the fatality. 


Below Mains Voltage 
In an accident in which a youth of seventeen was killed 
there is a warning that it is not only mains voltages that 


are dangerous. A cinema projectionist, he was in the habit 
of tinkering with the family wireless set when he returned 
home late at night. Early one morning he was found dead, 
sitting in an armchair clutching in one hand the bare end 
of a length of flex which he had apparently intended using 
to connect a gramophone pick-up. The youth had obtained 
a shock across two leads at 80V d.c., and the leads had 
also carried an a.c. leakage at 60 V. 

The six accidents involving portable lamps are largely 
a warning against amateur electricians, but two of them 
have further lessons. In one case, a light was rigged up 
consisting of a screw cap lampholder mounted on 
a length of conduit to act as a stand. The lampholder was 
supplied from a three-pin plug by a three-core t.r.s. flexible 
cable. Black and red leads were crossed in the plug, 
however, with the result that the live core was connected 
to the outside of the lampholder. Further, the earth core 
was not connected to the stand. This, becoming live, 
electrocuted the user. 

In the other case the lamp was more conventional, but 
it lacked a wire guard for the protection of the bulb. The 
user apparently slipped while standing in a pool of water 
repairing a car, and knocked the lamp against the car. 
The glass was smashed, and the car made alive as a result 
of the filament touching the radiator. When found the man 
was lying dead, with his chin resting on the carburetter. 
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notes on 





wiring 





in character and extent in modern hospitals than any 

other building or group of buildings of similar size. 
The vast amount of electrical apparatus used by hospitals 
today calls for careful consideration on the part of the 
person responsible for the layout. It is rather difficult to 
plan an installation to suit the individual tastes of the 
people in charge and keep in mind the fact that their 
successors may have completely different ideas. This, of 
course, refers mainly to lighting, positioning of sockets etc. 
The matter of the services to the departments and outlying 
blocks can be dealt with in the normal way, but I have 
found the arrangements inside the departments quite 
another matter. 


i) LECTRICAL installations are probably more varied 


Distribution 
The distribution system for the electrical services to 
the various buildings is usually determined by the geo- 
graphy of the site. The architect has usually given due 
consideration to all services, and ducts to house the hot 
water and steam services can be arranged to take the out- 
going cables. Preliminary consultation between the archi- 
tect and those responsible for the various services is most 
essential in such cases. It must be ascertained that the 
cables will not foul the other services, and vice versa, and 
the question of the duct temperature must be gone into. 
The usual method of distribution for lighting and power 
is by the ring main method. Each end of the ring main 
cable should be connected to a separate iron-clad switch or 
circuit-breaker on the panel in the switchroom. At a 
suitable position in each of the outbuildings, the ring main 
is looped into switchgear which, in turn, serves the fuse- 
boards. The size of the cable is, of course, determined by 
the permissible voltage drop and should be of equal copper 
section throughout its entire length. At the “loop-in” 
positions it is good practice to install solid copper links 
in order that the sections of the ring main cable can be 
isolated, should a fault occur, by removing the links at 
either end of the faulty section. The supply can still be 
maintained to all buildings whilst the necessary repairs are 
carried out. It is, therefore, most impor.ant to make 
certain that the cable is of sufficient size to take the whole 
of the load in the event of a fault developing on a section 
close to the main board. I realise that it is not always 
practicable to take the “ring” into all buildings and where 
this happens, a cable should be run from the nearest “loop- 
in” position. As this cable will probably be of smaller 
cross section than the ring, cut-outs should be installed to 
provide a safeguard for the cable and also for isolation 
purposes if required. I would emphasise the need for 
clearly labelling all “loop-in” positions, cutouts, etc. 
One of the major problems in hospital work is the 
question of balancing the load. It is often the case that 
when the buildings are put into commission the “paper” 
balance is far from satisfactory. I have already met this 
problem and find that the best solution is to provide 
“selection” links in the switchgear so that the load on each 
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phase can be adjusted. This is a matter which requires 
great consideration at the start of the planning period. 
It must be realised that at certain times of the day heavy 
loads are connected. For instance, food trolleys, which are 
becoming an essential piece of apparatus in hospitals, have 
usually a 2kW element and it is quite usual for a small 
hospital to have ten such trolleys. 


Other Services 

Telephone, fire alarms, impulse clocks, radio and staff 
location systems also play an important part in the modern 
hospital. These services require multi-core cables, and I 
find that the telephone is so much used to-day that it is 
better to keep the cable for that service only and not to 
combine it with others. The radio system cables should 
not, in my opinion, be combined with those for the tele- 
phones because of the possibility of inductive interference. 

I make a point of providing a test in each building and 
also at lift shaft positions, for, in my experience, hospital 
personnel require telephones in the most out of the way 
places. The type of teSt box, too, requires consideration 
and I prefer the type which has the connecting strip 
anchored to a screw so that by loosening the screw the 
connection is completely broken. This greatly assists when 
tests are being carried out. The matter of marking up the 
various lines must be dealt with and, in the case of tele- 
phone systems, the markings should be such that alterations 
can be easily noted, otherwise the inside of the lid in time 
bears a mass of scribbled notes which are most misleading. 

It is essential to provide a separate cable of ample size 
direct from the intake room to the X-ray apparatus room. 
No other circuits should be connected to this cable along 
its route, at it is most essential that no voltage fluctuation 
takes place during the exposure period. A 3-phase supply 
is most desirable for X-ray apparatus as the majority of 
the equipment is designed for operation on 400/415 V. 
connected across two phases. A single-phase supply is 
also desirable as many of the couches are tilted by means 
of a small motor. 

Every X-ray department has its own dark room for 
deve'oping the films and special lighting is required. 
Ventilation must be provided and fans must be fitted with 
light-proof attachments. Whilst films are beiny developed, 
“safelights” are used and ‘the main light is switched off. 
I recently met someone in charge of developing films and 
he showed me how he overcame the difficulty of switching 
the main light on in the dark. He had fixed a ceiling 
pull switch on the wall and taken the cord across the room 
to a hook on the opposite wall. It is a simple matter to 
walk across the room from any position with one’s arm 
stretched upwards and find the cord. Film hoppers are 
normally fitted with a door type switch, which cuts out 
the main light when opened, to avoid damage to the films. 

I have, of course, failed to cover the most common thing 
of all—lighting and power requirements. This is entirely 


due to lack of space and I hope to return to this subject 
in the near future. 
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New Colour Corrected M/V Lamp 


A NNOUNCED last Monday by members of E.L.M.A. 
~~ is a new high-pressure mercury vapour lamp which 
provides a marked improvement in colour-rendering pro- 
perties. This lamp, which has an Edison screw fitting, has 
a consumption of 400 watts, and has been developed from 
the 80 and 125 watt lamps which were introduced in 
September of last year. Thus the advantages of colour 
correction are now available in a size of lamp widely used 
for lighting large interiors and for outdoor illumination. 
The lamp has a high efficiency and may be used with the 
same type of auxiliary gear as the 400 watt MA/V lamp. 
Colour rendering has been improved by 

the development of new types of phos- 

phor which are capable 

of producing a rela- 

tively high percentage 

of red when excited by 

ultra-violet light. In the 

Osram version the phos- 

phor used is germanium 

based, and it is probable 


On the left is a general view 
of the lamp, with right, the 
inner, quartz assembly 


that similar types of phosphor are used in other makers’ 
lamps although this has not yet been disclosed. 

A considerable improvement in efficiency has been 
achieved, the output being 16,800 lumens (average) through- 
out life, while the size is somewhat smaller than that of 
an ordinary 500 watt tungsten lamp. 

‘ An important characteristic is that the lamp may be 
burned in any position without, requiring a magnetic 
deflector. This has been attained by making the space 
within the quartz tube, which contains the discharge, 
sufficiently restricted to prevent bowing upward of the arc 

a phenomenon which occurs when the more conventional 
mercury vapour lamp is burned horizontally. The refractory 
characteristics of quartz permit the high wattage loading per 
centimetre of arc which is necessary for deriving maxi- 
mum luminous efficiency from an arc of limited length. 

The new lamp is likely to find a wide field of application 
for industrial interior lighting and will permit an increase 
in luminous efficiency compared with insiallations at 
present using a combination of mercury and tungsten 
lamps in order to provide an acceptable colour. Space 
floodlighting outdoors is another sphere for the lamp, 
particularly in areas such as garage forecourts and car 
parks. In street lighting the lamp may commend itself 
in some cases as an alternative to fluorescent lanterns. 

The price of the MBF/U 400 watt lamp is £9 and it is 
not subject to purchase tax. 


Selling Motors to the States 


N 1953, the United Kingdom was the principal foreign 

supplier of electric motors to the U.S.A. The value of 
the machines concerned was $838,532, having risen from 
$437,839 in 1951. Factors involved in extending this trade 
are the subject of a market digest recently prepared by 
the Commercial Department of the British Embassy in 
Washington. Motors imported into the U.S.A. are subject 
to a 124% ad valorem duty unless they are an integral 
part of some appliance, or designed as such: in this latter 
case they attract the same duty as the appliance concerned. 
It is recommended that all motors should conform with 
N.E.M.A. standards, and so great is the preference for such 
motors amongst customers that it is considered that such 
compliance should be stressed in sales literature. In certain 
cases where the motors are to be used for home workshop 
tools, the approval of Underwriters Laboratories Inc. may 
be advisable. 

Internal U.S. production of electric motors was about 
1953, of which some 9 million were in the 
f.h.p. range. Demand has been increasing, particularly 
for the high powered range of f.h.p. motors. A recent 
survey has shown that a modern American farm uses as 
many as 28 different kinds of electric motor! 


45 million in 


Entering the Market 


From a business point of view, effective entry into the 
market will be made only by underselling U.S. manufac- 
turers. Most of these manufacturers are represented by 
commission agents having an exclusive territory or by 
their own sales staff: the rate of commission appears to be 
about 10%, basic. Representatives usually have consider- 
able technical knowledge. Leading supplies such as 


General Electric and Westinghouse have a sales staff speci- 
ficially concerned with development of sales to original 
equipment manufacturers, and they also have their own 
wholesale supply house. 

It is worth noting that some 120,000 retail stores are now 
selling small motors. At retail level, in sales to farms and 
homes, the leading mail order houses have a dominant 
position, especially for f.h.p. motors. In some cases, these 
sell motors up to 5 h.p. in their own name. 

Apart from discounts to representatives, industrial users 
may be given 15%, off list price, municipalities some other 
agreed percentage, and retail outlets from 10% to 40%. 
The discount structure varies between firm and firm. Just 
how much price advantage an imported motor needs is 
difficult to assess. Many customers associate high price 
with superior quality, and there is a danger that too great 
an offer of price advantage may te regarded suspiciously. 
Maximum emphasis on quality and service may well be 
considered more important in securing sales than emphasis 
on price advantage. In general, however, U.K. firms have 
a definite cost advantage over U.S. manufacturers for in- 
tegral h.p. motors. 

There is a feeling that possibilities for imported f.h.p. 
motors are poor. On integral h.p. machines there is a 
greater variety of opinion, but it does appear likely that 
any new enirant to the U.S. market would find it necessary 
to offer a complete range of motor sizes and styles, though 
a limited sales operation based on a particular type of 
motor has in the past proved feasible. 

Service and spares should be equivalent to those offered 
by U.S. manufacturers. There seems to be no apparent 
reason why local motor repair shops should experience any 
difficulty in repairing of British motors conforming ta 
N.E.M.A. standards. 
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Neutral Earthing 


in Power Transmission Systems 


ANALYSIS OF THE FACTORS DICTATING THE OPTIMUM METHOD 


By A. SALZMANN, prt. ING., A.M.LE.E. 


N the early days of power transmission, networks gene- 

rally operated with an insulated neutral. The advantage 

gained was that the supply system continued to operate 
normally in event of a line-to-earth fault, because the fault 
current involved was insufficient to operate the protective 
gear, and arcing earch faults due to the small capacitance 
current were self-clearing. 

However as systems grew larger, and higher operating 
voltages were applied, this practice became obsolete, as it 
was found that arcing earth faults, due io large capacitance 
currents, produced dangerous overvoltages on the sound 
phases resulting in breakdown. Thus cross-country faults 
on dissimilar phases and at different locaiions were cleared 
by overcurrent protection, and cut off larger sections of net- 
works than should be required by single line-to-earth faults. 
The advaniage of networks with un-earthed neutral conse- 
quently disappeared as the system grew larger. 

Today earthing of the neutral is an established practice, 
and its object is (a) Elimination of earth fauli current or 
its reduction to a small value—without jeopardising the 
operation of the protective gear—and (b) Restriction of 
dynamic and transient overvoltages on the healthy phases 
caused by fault current (or switching operations) within 
the insulating strength of the connected equipment. 

Thus the problem which arises is not “should the system 
neutral be earthed” but “which is the best method of 
earthing?” Here we have solidly, partially solidly, resist- 
ance, reactance or resonani neutral earthing. The solution 
is not so easily attained and the choice of earthing method 
is still a controversial problem in many countries depend- 
ing on the network characieristic and service voltage. 

In this country, solid neutral earthing is standard practice 
for transmission lines operating at voltages in excess of 
66 kV. For systems operating at 33 kV or less, resistance 
and solid earthing are predominant. Untuned reactance 
earthing is not popular in Great Britain, and the same 
applies to resonant phase earthing (Bauch Transformer) 
but resonant neutral earthing using the are suppression coil 
(A.S.C.)! is becoming increasingly popular, particularly for 
systems operating at or below 33 kV. 

In most cases, however, the A.S.C. is paralleled auto- 
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Fig. |. One line diagram of a typical three-phase power system 
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matically with a low value earth resistance if a fault persists 
for several seconds. Thus resonant neutral earthing is con- 
verted into resistance earthing for persistent faults and the 
advantage of A.S.C. earthing, which is to leave the faulty 
section in service for a short period is sacrificed. In fact, 
in this country, the task of the Petersen coil is primarily 
to deal with single line-to-earth transient faults. 

The U.S.A. prefers more or less the same earthing 
methods as Great Britain but in addition untuned reactance 
and partially solidly neutral earthing is in use. In Germany, 
however, and most of the countries in Europe, resonant 
neutral earthing is predominant. There is a tendency in 
some countries to apply this earthing method only to trans- 
mission systems operating with voliages below 110 kV. In 
France, for example, untuned reactance earthing is adopted 
for overhead line systems and resistance earthing for cable 
networks, while the Soviet Union favours either partially 
solid earthing or un-earthed neutral or reactance earthing. 


Fundamental Considerations 

Neutral earthing is not only a technical problem it is 
also an economic problem.? In the case of solid earthing, 
no resistance is intentionally inserted between the neutral 
point of the system and earth. The earth fault current in 
the event of a line-to-earth fault is thus resiricted only by 
the line reactance and fault path resistance and is likely 
to exceed the system 3-phase fault current. In this case a 
circuit-breaker of higher rupturing capacity than for a 3- 
phase fault will be required which, of course, involves a 
higher cost. This applies particularly to supply points near 
a generating stacion when several transformers are operat- 
ing in parallel. (See Fig. 1 assuming T, and T, are solidly 
earthed.) Proof of this statement will follow. 

However, if the star points of some transformers are 
solidly earthed and the remainder operated with insulated 
neutrals, the line-to-earth fault current and consequently 
the short-circuit rating of ihe circuit-breaker can be reduced 
considerably. This method of ear:hing is known as “Partially 
Solid Earthing.” (See Fig. 1. Fav't location “F” and assume 
only T, is solidly earthed.) 

As regards system overvoltages, a solid single line-io- 
earth fault in a system with solidly earthed neutral may 
cause the dynamic overvoltage between healthy lines and 
earth to rise to a value exceeding the phase voltage, because 
the voltage drop produced by the current flowing through 
the earth connection is added to the line-to-earth voltage 
of the unfaulted phases. In addition the heavy fault current 
flowing through the loop (faulty phase-earth fault path) 
which is coupled inductively to the healthy phases produces 
an additional voltage between unfaulted lines and earth, 
and in the case when the later is additive, the 50 c/s 
overvoltage of the healthy phases becomes larger. 

Generally the main advantages of solid neutral earthing 
are that (a) The use of power transformers with graded 
insulation is permitted particularly in the range 110 kV to 
400 kV. (The insulation is graded down from the line 
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terminals to the neutral point which, of course, results in 
a reduction in transformer costs) and (b) Reliable operation 
of the protective gear is assured. 

The disadvantages are first, possible damage at ihe point 
of the fault to the equipment consequent on the large 
fault current, and second, the need to use circuii-breakers 
of higher rupturing capacity near the source of supply than 
those required for 3-phase faults. 

Considering now resistance or reactance earthing. The 
resistor or reactor is placed intentionally in the connection 
between the neutral point and earth with the object of 
limiting the fault current thus decreasing the great stresses 
and damage at the point of fault. However, the voltage 
drop produced by the current flowing through the earthing 
resistance or reactance is added to the line-to-earth voltage 
of the unfaulted phases and consequenily increases the 
neutral phase shift voltage, and, of course, the dynamic 
overvoltages, between healthy phases and earth. It is 
obvious that the increase in voltage will depend on the 
magnitude of the impedance between the neutral and earth. 

With this method of earthing the rupturing capacity of 
the circuit-breaker is lower than required for solidly neutral 
earthing, but the sys:em insulation level is higher compared 
with solid, or partially solid neutral earthing. 

Summarising, therefore, the factors influencing the selec- 
tion of neutral earthing schemes are: 

(a) Earth fault current: The reduction of earth fault 
current should eliminate damage to equipment at the 
point of fault but should be sufficiently large to 
secure satisfactory operation of protective gear. 

(b) Directional earth fault relays: Residual voltages at 
any location should be ample for relay operation. 

(c) Insulation level: Overvoltages between unfaulted 
phases and earth should be maintained within the 
insulation strength of the connected equipment. 


Transient Overvoltages 


The second type of overvoltage generated internally by 
switching operations or caused by.fault current is also a 


function of the method of neutral earthing. Generally 
transient voltages produced by switching and persisting for 
times up to few thousand micro-seconds can be controlled 
by the circuit-breaker and system design. In the elementary 
single-phase circuit shown in Fig. 2, which illustrates the 
clearing of a solid fault by opening circuit-breaker CB, 
when the contacts carrying a heavy current open (we 
assume that CB interrupts the circuit exactly at the instant 
of “current zero”) there will be sufficient potential gradient 
(volts/in.) to maintain an arc after the instant of current 
zero. This is due to ionisation which leaves the are path 
still conducting. The capacitance (C) determined by the 
length of the line is no longer shunted by the fault and 
the voltage across it changes from a small value (arcing 
voltage) to a large value (restriking voltage) because of 
the quadrature relationship between current and voltage. 
This assumes that the resistance of the circuit is small in 
comparison to the reactance. The restriking voltage at the 
instant of “current zero” may reach, theoretically, a peak 
value twice that of normal phase to neutral voltage. 

By multiple restrikes, the transient voltage persisting from 
the first “current zero” up to the final are extinction can 
build up to a very high value. Its magnitude will depend 
on the design of the circuit-breaker and the method of 
neutral earthing, and will return to normal after a series of 
oscillations. Generally it can be assumed that the ratio of 
the highest peak value of the overvoltage to the peak value 
of the phase-to-neutral will seldom exceed five for an insu- 
lated or resonanily earthed system and three for a resist- 
ance earthed system. 
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The natural frequency f, of the oscillations set up subse- 
quent to clearing of the fault by the circuit-breaker is a 
function both of the inductance L and capacitance C and 
varies inversely as the square root of the product (L x C) 
(f.=1/(27/ LC) ) neglecting the damping effect of the resist- 
ance. Since L is mainly determined by the generating 
capacity, and C by the length of the feeders a system with 
small capacitance may cause.very high natural frequencies 
and hence a rapid resiriking voltage rise because the time 
between peak values is extremely short. In consequence 
severe interrupting conditions will be imposed on the 
breaker. The same applies to a power system with in- 
creased generating capacity and constant value of C. A 
system with large capacitance, say with several feeders in 
circuit, has a low natural frequency and has, as a result, 
a slow voltage rise, because the time between peak values is 
longer. 

It should be emphasised that the circuit shown in Fig. 2 
has only one single frequency transient because the circuit 
comprises one mesh. Generally the transients will have 
different natural frequencies due to multiple mesh-circuits. 


Switching ‘Surges 

The magnitude of the voltage generated by switching 
operations is of great imporiance when fixing the insulation 
level of a system and consequently dictates the cost of 
insulation, particularly for underground cables in lower 
and higher voltage systems. In cable neiworks and higher 
voltage overhead line systems, overvoltage produced by 
switching play an important part in fixing the insulation 
level of the system because they are fairly immune to 
overvoltages produced by atmospheric disturbances. In 
lower voltage overhead line systems, however, atmospheric- 
ally produced overvoltages are of primary importance, 
when assessing the insulation level of the system, while 
switching surge voltages have no great effect. 

It is therefore important to reduce the peak value 
and the rate of rise of the restriking voltage (RRRV 
volt/micro-second). This is accomplished by proper 
design of the circuit-breaker such as by a) speeding 
up the contact movement (high-speed fault clearance), 
(b) resistance switching particularly when using air 
blast circuit breakers and (c) using an arc control 
device (Cross jet; De-ion Grid contact, etc.) to restore the 
dielectric strength of the arc path at the instant of “current 
zero” quicker than the rate of rise of the resiriking voltage 
(RRRV/micro-second). A high RRRV has the effect that 
the arc path has no time to cool and De-ion sufficiently. 
and consequently may cause the arc to restrike. Thus the 
arc is likely to restrike if the voltage across the contacts 
rises faster than the dielectric strength of the arc space 
recovers. 

The magnitude of switching overvoliages depends both 
on the circuit-breaker design and the constants of the 
circuit to be interrupted. Thus the factors effecting the 
severity of the duty with which the circuit-breaker has to 
cope are not only the fault current but also the rate of rise 
of the restriking voltage which in turn depends on the 
method of neutral earthing. Circuit-breakers may become 
unsuitable for duty at certain locations because they 
are not able to deal with the 
increased RRRV or alterna- 
tively with the fault current. 
With the growth of the gen- 
erating capacity, however, the 
fault current may remain 
constant by re-arranging the 
circuit but the circuit-breaker 
may still remain unsuitable to 
deal with RRRV. 
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Fig. 2. Circuit interruption : 
simplified single frequency circuit 
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Application of Symmetrical Components 

The best method in analysing fault currents and dynamic 
overvoltages in relation to neutral earthing schemes is to 
use symmetrical components. Considering again the circuit 
shown in Fig. 1. According to the theory of symmetrical 
components the earth fauli current is equal to 


In=3 E/(Z,4+-Z,4+-Z, 4+-3Rp). 20. fice ess (1) 
and the 3-phase fault current for a fault clear of earth is 
Re Occ sb awk oder an RS: en PRR ine (2) 


where E=generated e.m.f. (phase value expressed in volts 
or in per-units); Z,, Z., _Z,, are the pos. neg. zero sequence 
impedances respectively and Rf the fault resistance viewed 
from the point of fault, expressed in ohms or in per-units. 

It is apparent from eq. 1 that an increase in the zero 
sequence impedance Z,=R,+jX, (say R, is increased by 
inserting resistance between neutral point and earth) will 
result in a decrease in the fault current. Actually the factor 
influencing the magnitude of the fault current is the ratio 

Mie aco a cecde Pee (3) 

Z, Ri+jX, 
This is the ratio of the zero sequence impedance Z, to the 
positive sequence impedance Z, (usually R, is small as 
compared wiih X,). 

Combining equations (1) (2) and (3) and substituting 
Z,=Z,, which is justified, we obtain 


Ig ea oS ee Sa Se oh Weg epee fe Ade de (4) 


where a=3/Z, and b=3 Rp/Z,. For a double line to earth 
fault we obtain 
IE, Ib OK assuming b=0, 

In a similar manner we can derive with the aid of sym- 
metrical components the line-to-earth voltages at the point 
of fault. 


Vb 
VR= Sapa reece e eee eeeeeteeeee ees (6) 
V3 (K+c)+j (2+b+K) 
J as . 7 
Vy = —0:866V rio ..(7) 
me 3 (K+c)—j (2+b+K) 
Va= — 0866 V-—— .(8) 


where c=Ry/Z, and V=line to neutral voltage 


Earthed Neutral System 

According to B.S.S. 116:1952 an earthed neutral system 
is one in which the neutral is connected to earth either 
solidly or through a resistance or a reactance. The system 
is effectively earthed if the maximum dynamic overvoltage 
to earth of the unfaulted phases during a line to earth 
fault does not exceed 80% of the line-to-line voliage, or 
non-effectively earthed if the maximum voltage to earth 
of the healihy phases exceeds 80% of the line-to-line 
voltage. 


Generally the requirements are met for effectively earthed 
systems if the ratio of the zero sequence resisiance R, to 
positive sequence reactance X, is positive and less than one 
(R,/X,<1) and the ratio of the zero sequence reactance 
to the positive sequence reactance is positive and less than 
three (X,/X,<3). In fact effectively earthed systems 
should be considered as solidly earthed because R, must be 
small. However, by increasing R, (Resistance earthing) so 
that the ratio R,/X, becomes positive and larger than one 
or by increasing X, so that the ratio X,/X, becomes posi- 
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tive and larger than three, the system is non-effectively 
earthed and should be considered as resistance or reactance 
earthed. 

Effectively earthed systems possess favourable dynamic 
overvoltage conditions but less favourable overcurrent con- 


ditions. From equation (5) it. follows that the magnitude 
of a line-to-earth fault current with fault resistance can be 
equal, larger or smaller than the 3-phase_ short-circuit 
current depending on whether the ratio Z,/Z,=1; Z,/Z, 
<1; Z,/Z, >1; assuming that the X/R ratios of the positive 
and zero sequence impedances are close together (equation 
3). For Z,/Z,<1 higher cost of switchgear may be in- 
volved, because the earth fault current is larger than the 
3-phase short-circuit current. Similar conditions can be 
derived for double line-to-earth faults by expressing the 
fault current in terms of 3-phase short-circuit current. 

However, for earth faults at points remote from the 
system neutral, say for a fault at C in Fig. | the ratio K= 
Z,/Z, becomes higher, which results in a higher dynamic 
overvoltage between the unfaulted phases and earth— 
equations (7) and (8)—but at the same time a smaller earth 
fault current than the 3-phase short-circuit current. 

This is a most important point as the selection of the 
rating of the surge diveriors at their point of application 
depends on the ratio K=Z,/Z,. It should be borne in mind 
that although surge divertors are capable of protecting in- 
sulation against impulse voltage (a surge divertor may dis- 
charge 100 kA in a micro-second) they require protection 
themselves against dynamic overvoltages. In order to 
prevent thermal damage due to the flow of 50 c/s fault 
current, the gaps of the divertor should be set so that the 
spark overvoltage is higher than the highest 50 c/s over- 
voltage due to switching or fault current. Thus correct 
rating and gap setting will give adequate protection to the 
surge divertor®. 

In a similar manner, it can be proved that non-effectively 
earthed systems secure favourable fault current conditions 
but less favourable dynamic overvoltage conditions. 

As regard to transient overvoltages, the application of 
symmetrical componenis will prove also as a powerful tool 
in evaluating the RRRV and the computation time can be 
reduced considerably by using a transient network analyser. 
Field tests have proved that calculated values do not 
differ substantially from measured values‘. These tesis may 
reveal that the RRRV is extremely high at certain locations, 
and consequently the circuit breakers become unsuitable 
for duty because they are noi able to deal with these in- 
creased values. 

For effectively neutral earthed systems the transient over- 
voltages are less severe because (a) the neutral is held, in 
the event of an earth fault, at a small displacement voltage; 
(b) the electrostatic energy of the unfaulted phases is 
drained off through the neutral earth connection when the 
arc is extinguished, and (c) the iransient is efficiently 
damped due to the very low earthing resistance. 

For non-effectively-earthed systems the transient over- 
voliage is reduced if the neutral resistance is so chosen that 
the reactive component of the lagging fault current in the 
faulty phase is approximately equal to the leading capaci- 
tance in the healthy phases, thus reducing the fault current 
to a small value’. 


Insulated Neutral System 

Here the zero sequence reactance is predominantly capa- 
citive, hence the ratio X, X, is negative. Since the zero 
sequence resistance R, is small compared with X, we 
obiain, from equation (3), K= —X, /X,. In the event of a 
line-to-earth fault the fault current is very small as com- 
pared with a 3-phase short-circuit current because the sum 
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of (X,+X,) being predominantly reactive, tends to cancel 
out (—X,). On the other hand the dynamic line to earth 
overvoltages of the unfaulted phases may be considerable 
because of the negative value of K. (See equations (7), (8)). 
It should be emphasised that in extensive systems the 
dynamic voltage at locations remote from the fault may be 
large because of the capacitive nature of the fault current. 

From these equations ii follows that (assuming zero 
fault resistance b=c=o) if K approaches—2, that is when 
the sum of X,+X,=2X,=—X,; or K=—X,/X,=~—2 the 
dynamic voltage is theoretically infinite. (Series resonance 
circuit.) In practice this voltage is not infinite due to the 
presence of resistance but it may rise to a dangerous value 
if the circuit resistance is small. 

As regards transient overvoltages, here the electrostatic 
energy of the unfaulted phases is not drained off as the arc 
is extinguished, and in each successive half cycle, are 
extinction and restriking takes place, accompanied by still 
higher transients. This voltage, however, will seldom exceed 
five times the peak value of the phase to neutral voltage®. 


Resonant Neutral Earthing 


From equations (1) to (8) it follows if the reactance of 
an iron-cored coil (A.S.C.) inserted between the neutral 
point and earth is adjusted to be equal to the system capaci- 
tance reactance, the current at the point of fauli is reduced 
theoretically to zero and the dynamic overvoltage between 
unfaulted phases and earth is increased to 4 3 X phase volt- 
age. In fact the fault current at the fault location is not 
zero, due to the presence of harmonics and losses in the 
system. Under perfect tuning conditions the residual 
current I in the fault is about 10% of the fault current, but 
can be considerably larger if corona loss is taken into 
consideration, particularly during periods of bad weather. 
Despite accurate tuning, the residual current may be large 
enough to mainiain ionisation of the air and consequently 
may-not prevent the extinction of the arc in many instances. 

Thus the main advantage of the arc suppression coil 
namely the slow re-appearance of the system voltage (about 
10-20 times as slowly as in solidly earthed networks after 
extinction of the arc) does not always materialise in e.h.t. 
systems and this is one of the main reasons why arc sup- 
pression coils are not used with such systems.7 

Finally, it has to be borne in mind if a continuously rated 
coil is in use and a line-to-earth fault is held for a certain 
period, the transient overvoltage due to manual switching 
operation subsequent to the fault removal imposes severe 
interrupting conditions on the circuit-breaker, because the 
restriking voltage across the breaker contacts is equal to 
line-to-line and not phase-to-neutral voltage. 


Conclusion 

Neutral earthing of power transmission systems can be 
summarised as follows: For h.v. systems operating at volt- 
ages or below 66 kV the limitation of earth fault current 
is of importance, but not at ihe expense of unsatisfactory 
operation of the protective gear or considerable increase 
of the system insulation level. Generally this is achieved 
by low impedance neuiral earthing. In case of resonant 
neutral earthing the fault current at the fault location can 
be reduced to a very small value but the insulation level 
must be higher than in effective earthed systems. With 
e.h.v. systems operating at voltages in excess of 110 kV, 
solid neutral earthing is exclusively used. The problem of 
clearing transient faults can be solved by the use of high- 
speed auto-reclosers. 

Finally, operation of transmission systems with insulated 
neutral should be rejected because of generation of high 
transient overvoltages. In the event of the loss of the 
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system neutral earthing point (assuming no multiple neutral 
earthing the system operating during disturbance with un- 
earthed neutral) adequate precautions have to be taken to 
prevent generations of transient overvoltages. 
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RULES FOR UNIT TESTING 

QF ECENTLY published by the Association of Short- 

Circuit Testing Authorities (ASTA), is a publication, 
ASTA No. 15, which gives rules for the unit testing of cir- 
cuit-breakers for making capacity and breaking capacity. 
These rules do not eliminate the tests required by BS 116: 
1952, but lay down the basic requirements for testing multi- 
unit circuit-breakers by units to simulate the full breaking 
capacity. The main requirements are that the various units 
of a circuit-breaker shall be substantially identical in size 
shape and mechanical operation; that in each unit, during 
breaking operations, the characteristics of the are extin- 
guishing medium at the contacts shall be independent of the 
operation of other units; that where extinguishing medium 
is from an external source, it shall be supplied to all 
units simultaneously and independently; that exhaust vents 
or pipes shall have operating conditions independent of the 
operation of other units, and finally that where voltage 
distribution devices are incorporated the distribution of 
voltage between units shall be practically constant under 
all operating conditions and be practically the same both 
for recovery voltage and restriking voltage. 

It is, however, appreciated that in multi-break circuit- 
breakers, the voltage across the units, during operation in 
service, May or may not be equal, depending on the design 
of circuit-breaker and the conditions under which it may 
be operating. The determining of the correct unit recovery 
voltage to be used on test is therefore a fundamental re- 
quirement, and in fact provides one of the main problems 
of unit testing. An appendix gives a method of estimat- 
ing the values of recovery-voltage for unit tests. The Rules 
also include the programme for tests for breaking- and for 
making-capaciiy. In the former case it is emphasised that 
the value of unit recovery-voltage shall not normally be 
less than 95° of the specified value except where testing 
plant limitations make this impossible. In that case the 
figure shall be as high as possible but shall not be less than 
67% of the specified figure. 

It is also laid down that it shall be verified that the peak 
values of the unit restriking and recovery voltages remain 
constant fractions of the total voltage to within plus or 
minus 10%. The reference values of these fractions shall 
be the mean of the fractions determined during the three 
tests of a 100° breaking duty, and the highest fraction 
shall be used to determine the unit recovery-voltage for 
test. Instructions for dealing with control resistors are also 
included. The Rules are available from the Association of 
Short-Circuit Testing Authorities, 36 Kingsway, W.C.2. 
Price 10s. 
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— BLE performance of electrically 
operated plant depends entirely 
upon correct behaviour of its associated 
control equipment. Electric contacts are 
an essential part of this control gear; and 
failure to make and break circuit when 
required may cause consequent losses of 
output or production far beyond those 
expected. 

The correct maintenance of electrical 
coniacts has become of great importance 
in modern industry. Recent tendencies 
in the types and designs of control equip- 
ment have made the duties of main- 
tenance staff more onerous, for several 
reasons. Amongst these are the necessity 
for more compact gear, often causing 
inaccessibility, heavier duties required 
from contacts which have to be made of 
smaller size, rendering essential the use 
of new and unfamiliar materials; if one 
adds to this the present supreme im- 
portance of avoiding loss of production, 
with less time available for maintenance 
and inspection because of continuous 
shift working, the dilemma encountered 
by those responsible for organising and 
carrying out electrical maintenance 
duties may be appreciated. A_ further 
difficulty is introduced by the increasing 
use of electronic controls which are often 
fitted with relays of the telephone 
pattern, having small contacts, with 
which maintenance staff are unfamiliar. 

The following notes result both from 
experience in organising electrical main- 
tenance, and from an analysis of records 
of contacts and equipment returned to 
manufacturers for replacement or re- 
pair, together with results of tests carried 
out under controlled conditions on 
various types of contacts. Primarily, the 
comments relate to air-break automatic 
contactor gear, but will be found use- 
ful for similar contact applications in 
manually operated equipment. 

To achieve a satisfactory scheme of 
contact maintenance, it is necessary to 
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Contacts for Electrical Control Equipment 
A SUGGESTED SCHEME FOR MAINTENANCE 


By J. W. Fair, D.L.C., A.M.LE.E. 


decide the correct answers to the follow- 
ing points, bearing in mind the fact that 
each case has to be settled finally by the 
characteristics and duty of its appli- 
cation. 

(1) How often 
sary? 

(2) How can one tell when surface 
dressing of contacts is required? 

(3) What method of cleaning, filing, 
etc, is correct for various types of contact 
and contact material? 

(4) When is complete replacement of 
contacts necessary? 

It must be emphasised that the rough 
and ready attention given to heavy 
copper contacts, such as those used in 
the past for equipment such as tram car 
controllers, are quite inadequate for 
modern automatic equipment, and can 
only lead to waste of valuable contact 
material, and possible failure of insula- 
tion due to the quantities of dust and 
metal particles produced. Coarse files. 
emery cloth, and vaseline, should now 
be minor items amongst tools used by 
the modern electrician. 


is examination neces- 


A General Guide 

Literature on the subject of electric 
contacts exists in some quantity, but most 
of it refers to tests under conditions quite 
different from those encountered in in- 
dustry. Furthermore, the information 
is not in a suitable practical form, and 
maintenance staff have not the time avail- 
able for reference to a collection of un- 
related data. The best guides to follow 
in this respect are the instructions issued 
by the manufacturers of the control 
equipment, modified by experience of the 
actual working conditions. However, 
these are not always available, and it is 
felt that some general guide might be 
found useful, 

In order to simplify reference, various 
broad types of contacts are shown in 
Figs. 1 to 4 inclusive; it is not possible 
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reasonable 
space the various patterns and combina- 
tions of types used by different makers, 
but those shown have been selected to 


to describe more fully in 


give as full a range as possible. In 

conjunction with a few brief notes, it 

should be possible to identify any normal 

type encountered, and from that to find 

maintenance recommendations from the 
tables given later. 

(a) 
} Clip and blade 
witch contacts 





(6b) 


Laminated regulator 











Fig. |. Contacts for various switches 


The contacts illustrated in Fig. 1 refer 
chiefly to bkand-operated isolating 
switches, main switches, and drum con- 
trollers. Materials used are chiefly copper 
or copper alloys such as brass or phos- 
phor bronze. The laminated or brush type 
of contact shown in Fig. 1 (b) is some- 
times used on faceplate controllers or 
sliding shunt and series regulators, or in 
large sizes for heavy currents on air 
circuit-breakers, protected by auxiliary 
arcing contacts. Most electricians are 
quite familiar with these. As they may 
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(a) 
Contactor contacts 
(combined rol Ing 
and Sliding action) 


b) 
Rolling butt 


contactor Ntacts 


Fig. 2. Contacts for air-break contactors 


be said to have a self-cleaning action 
during operation of the switch, the occur- 
rence of high resistance surface films 
does not usually cause any difficulty. 

Fig. 2 illustrates contacts used on shaft 
or clapper types of air-break contactors; 
the material used is chiefly copper, 
although some modern designs use inserts 
of silver alloys or compounds, and 
occasionally sintered copper tungsten for 
heavy duties where the period of carry- 
ing current is short, and switching opera- 
tions are frequent. Again, the action may 
be described as self-cleaning. In Fig, 3 
are shown various simple pressure butt 
contacts, which are being increasingly 
used for the smaller sizes of contactor 
and for relays. The contacts proper are 
rivets or discs rivetted or welded or 
brazed to supports or brackets. 

Due to the absence of any mechanical 
self-cleaning action, the material used 
must be capable of continued use 
without forming high resistence surface 
films or layers. These contacts are also 
used for auxiliary switches on contactors, 
and in auxiliary units such as _ push- 
buttons, limit switches, etc. 

Various forms of auxiliary and control 
circuit contacts are illustrated in Fig. 4 
These are encountered as interlocking 
contacts on large contactors and in pedal 
‘ switches, shunt limit switches, and similar 
gear, as alternatives to those shown in 
Fig. 3. Copper is the most widely used 
metal for this particular type 


Contact Materials 


When dealing with contacts, particu- 
larly those on contactors, it is useful to 


remember that there are several con- 
ditions which are not obvious at first 
sight, yet which have a great effect on the 
performance These characteristics in 
contact material are: (1) Formation of 
surface films; (2) Melting point; (3) Hard- 
ness; (4) Heat conductivity; (5) Cost. 
Dealing with (1), the electrical conduc- 
tivity of the material is not a reliable 
guide to its suitability for contacts. The 


essential point in good contact perfor- 
mance is the ability to resist the forma- 
tion of high resistance surface films in 
normal industrial atmospheres, or if such 
films do occur, that they are easily re- 
moved by the action of the switch or 
contactor. For example, copper forms 
surface films of quite high resistance, in 
spite of its very good electrical con- 
ductivity; its use for contacts is possible 
because the films formed are not very 
strong or stable under normal conditions, 
and are easily removed by the mechanical 
action of the contacts one upon another, 
and furthermore, are affected by heating 
during service in such a way as to give 
a lower resistance, Aluminium, although 
having high electrical conductivity, forms 
a stable and robust surface film and it is 
quite useless as material for contacts of 
any description. Conversely, the great 
advantage of pure silver lies in the fact 
that the electrical resistance of its surface 
films is reasonably low, and there is no 

















Fig. 3. Pressure butt contacts 


need to use any mechanical self-cleaning 
action to remove it. Alloys and com 
pounds of silver retain this property to 
some extent, depending upon the pro 
porticn of other metals added. 

Turning now to (2), a high telting 
point is desirable to reduce the possi 
bility of contacts welding together when 
opening or closing circuit. The high 
temperatures produced will melt the sur- 
faces of the contacts, and obviously the 
higher the melting point, the less likely 
is serious welding to occur. In this par- 
ticular case, silver is inferior to copper 
The highest melting point is given by 
tungsten compounds, but the high sur 
face resistance of these prevents their 
universal application, and confines them 
to intermittent duty, and very severe duty 
where the contacts do not have to carry 
current for any length of time. 

The third property mentioned, that of 
hardness, is concerned with mechanical 
wear; to reduce this where a self-cleaning 
action is necessary the metal should 
obviously be as hard as_ possible 
Tungsten compounds are the hardest 
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materials, and silver about the softest. 
Silver is used because, as no self-cleaning 
action is necessary, the surface wear due 
to mechanical action is small. Loss of 
contact material in copper contacts 
having powerful self-cleaning action 
may amount to an appreciable percentage 
of the total loss, hence compromise 
plays an important part in successful 
contact design. 

Turning now to item (4), a materia’ 
having good heat conductivity is valu- 
able in avoiding undue temperature 
rise when carrying current, and also to 
reduce the chance of welding during 
switching by conducting heat away from 
the contact surfaces. Heat conductivity 
is proportional to electrical conductivity, 
which means that silver has the highest 
and tungsten compounds the lowest heat 
conductivity of the materials normally 
used. Lack of good heat conductivity in 
the latter materials may lead to rapid 
loss in weight by flaking due to excessive 
temperatures unless careful arrangements 
remove the heat by the correct mount- 
ing on a high conductivity backing. 
Brass and phosphor bronze also have 
low figures but are used in large area 
contacts so avoiding overheating. 

Cost, which is the fifth property under 
consideration, generally works to the 
advaniage of copper, which is the cheap- 
est of the normal contact materials. This 
means that it is used in spite of other 
deficiencies, and arrangements to reduce 
the effect of these are worth while. Al- 
though not a great part of the first cost 
of equipment, costly contacts may lead 
to heavy maintenance and replacement 
charges unless the material chosen shows 
much greater wear resistance than a 
cheaper alternative. 

Of the large variety of metals, alloys 
and compounds available, those nor- 
mally used are listed in Table 1, togethe: 
with brief details of their characteristics 
To assist identification, further, a note on 
their surface appearance is added. How 

Ce 


™~ 








Fig. 4. Auxiliary and control circuit contacts 


ever, it must be remembered that metals 
such as copper and brass are often 
electro-plated with nickel or silver, and 
in doubtful cases some unimportant part 
of the component should be lightly filed 
to expose the metal below the surface 
layer. 
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The information given in this table 1s 
not intended for design purposes, nor to 
suggest alterations to existing contacts, 
for which the manufacturer should be 
consulted; the idea is to give briefly in- 
formation on points likely to help in 
inspection and correct treatment of con- 
tacts in normal service. Replacement of 
special contact materials on control 
equipment by makeshift contacts of 
copper or similar substitutes, is almost 
certain to cause continuous trouble and 
eventual failure, It is most important to 
keep spares of such contacts available, 


and accessible for immediate use. 


Maintenance of Contacts 

In all such problems as these, it is 
most helpful to keep a routine record 
inspection, work done on 
particular equipment, and to decide and 
keep to a definite frequency of examin- 
ation. This is important in all planned 
maintenance work, but it is particularly 
so where contacts are concerned, since 
incipient trouble is not obvious extern- 
ally, and can only be discovered by 
regular inspection. In contact mainten- 
ance the golden rule is “as little inter- 
ference as possible.” Well designed gear 
allows for a reasonable amount of loss 
of material from contact faces, and for 
blackening and the higher resistance due 
to burning, and opposing contacts 
tend to bed down from new to a con- 
dition which lasts for a considerable time 
if they are not put out of alignment by 
unnecessary filing or similar treatment. 

The norma! contact materials may be 
grouped under three headings: 

(a) Copper and copper alloy contacts 

hb) Silver and alloy contacts 

(c) Sintered contacts. 

In connection with copper contacts, 
type shown in Fig 
1 (a) should be carefully dressed with a 
fine file to remove globules and pitting, 

avoid stubbing and jamming action 

operation. They also benefit by 
greasing with vaseline or one of 
proprietary contact greases. The 
copper type brush contacts shown in 
Fig. 1 (b) should not be used where there 
possibility of burning, as once 
damage has occurred it is extremely diffi- 
cult to restore the contacts to a 
working condition. It is usually nec\ssary 
to remove the equipment to the main- 
tenance shop, and to restore the correct 
pressure and surface action by careful fit- 
ting. This again benefits when in good 
condition by a slight amount of lubrica- 
tion. In the case of drum type contacts as 
shown in Fig. 1 (c), these should be kept 
in order by careful filing to remove glo- 
bules and pitting, and a smal] amount of 
Jubrication applied, provided arcing is 
not extremely heavy. If arcing is heavy, 
it is usually better not to use a Jubricant 
as the consequent carbonisation causes 
more rapid wear than is necessary. It is 
recommended that files, not emery cloth, 
should be used for dressing contacts, as 
emery cloth is likely to leave small abra- 
sive non-conducting particles embedded 
in the surface of the soft copper 


of dates of 


Cte. 


silver 


those of. the general 


is any 


good 


Copper contacts on contactors (Fig. 2), 
used for normal starting and stopping 
duty, should not require dressing or filing 

after long intervals, when the 
shape of the contact has been seriously 
altered by use. Some contactors have an 
adjustment which allows one of the con- 
tacts to be moved to the spring 
pressure to its initia] this allows 
full use to be made of all the metal 
available in the contact itself. Where no 
adjustment is provided, filing and dress- 
ing should be kept to the minimum poss- 
ible, and contacts must be replaced as 
the amount of spring lift on 
closing is reduced, or welding and over- 
heating will be certain to occur. Lubrica- 
tion of faces is not recommended for 


except 


¢ 


restore 


value: 


sOOn as 


TABLE 1. 
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contactor carbonisation of 


the grease during arcing usually causes 


contacts, as 


overheating and consequent damage 

The lighter types of contacts shown in 
Fig. 4 should be lightly lubricated, and 
any serious pitting or burning smoothed 
with a fine file. As they are usually 
only used for control currents, 
and filing is not often 
usually advisable to 
reasonably lubricated. 

Turning now to silver and silver alloy 
(Fig. 3), these do not require 
dressing or filing under any circum- 
Due to the cost of the material, 
reduced to the mini- 
and filing only 


They are de- 


out 
dressing 
required, but it is 


keep the surfaces 


contacts 


stances 
the amount used is 
mum by the designer, 
means loss of costly metal 


—SUMMARY OF PROPERTIES AND USAGE OF CONTACT MATERIALS 





Contact 
material Ap pearance 


Copper 
showing purple or black- 
ened areas when burnt 
after normal service. Of- 
ten plated with nickel for 
appearance, or with sil- 
ver to give good contact 
on mounting surface 


Often 
plated. 


Brass Naturally yellow 
nickel or silver 


Blackens in use. 


Similar appearance to cop- 
per. May be nickel or 
silver plated. Blackens in 
normal use. 


Phosphor 
Bronze 


Carbon 
(Metal and 
Carbon 
Compound) 


Dark grey or black. Gener- 
ally mounted on clamp 
type pressed backing 


Bright white metal, blackens 
in normal atmospheres. 
Used as rivets or facings 
on brass or copper sup- 
ports. Blackens and 
roughens in normal use 


Silver 
(Pure or 
Fine) 


Silver- Similar to fine Silver 
Copper 

alloy 

(Standard 

Silver) 


Dark grey or purple. Used 
as facing brazed to cop- 
per or brass backing 


Copper- 

Tungsten 

(Sintered 
Compound) 


Silver- 
rungsten 
(Sintered) 


used in 
to Copper- 


Grey in colour, 
similar way 
Tungsten. 


Silver- 
Nickel 
(Sintered) 


Used as 
brazed-on 


Similar to Silver 
rivets or 
facings. 





Reddish ‘‘copper’’ colour 


l sed on 
contact 
Fig. Nos 


Characteristics 


Good general purpose | | (a) (5) (c) 
material. Most widely | 2 (a) (4) 
used, but needs self- | 4 (a) (db) 
cleaning action because 

of occurrence of high 

resistance surface films 

Contact welding may 

occur on_ excessively 

heavy duty. 


1 (a) 
4 (a) (b) 


Forms high resistance sur- 
face films and 
cleaning action. Chiefly 
used for auxiliary con- 
tacts dealing with small 
currents. 


needs 


1 (c) 
2? (a) (b) 


Does not weld. Suitable for 
contacts not carrying cur- 
rent for long periods. 


Used when 3 (a) (b) () 
action cannot be ob 
tained. Surface films are 
not of high resistance and 
do not cause overheating 
Ma: 
duty. 


self-cleaning 


weld on excessive 


Harder than fine Silver. | 2 (a) (d) 
Some cleaning action is 
advisable lightly 


loaded 


unless 


and 2 (a) (b) 
High sur- 
resistance causes 
overheating on contin- 

uous Very hard 

material 


Does not weld resists 
heavy 


face 


arcing. 


load. 


Alternative to 2 (a) (b) 
Tungsten 


resistance. 


Copper- 
giving lower 


More resistant to burning 2 (a) (4) 
and welding than Silver 


3 (a) (b) (ce) 
but has 
resistance 


higher surface 
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CORRUSTEEL 
CABLE 


THE REAL CABLE FOR 
WIRING of FACTORIES 
AND MACHINES 
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I Wiring of Power and Heating 
Points. 


2. Mains cable power connections 


in CORRUSTEEL. 


3 Outstanding proof of claim that 
ourCORRUSTEEL is completely 
watertight, showing cross-sec- 
tion of flex feed pipe on Ex- 
truding Machine using CORRU- 
STEEL Tube, for water-feed at 
mains pressure of 500 Ib. per 
square inch. 


CORRUSTEEL connections to 
sie! Motors. 


Machine Wiring. Note Hot Spot 


WANDLESIDE CABLE WORKS LTD. for continuous operation at 300° 


Centigrade. 
106 Garratt Lane, Wandsworth, London, S.W.18 — 
A subsidiary of FALKS London Office: 


Telephone: BATtersea 2273 and 2274 Telegraphic Address : ‘‘ Wandleside, London’’ 30 Tottenham Street, W.| 








Mockoniea! Hoxdling Exhibition 
SENSATION! 


The ‘STANRUN’ 


Revolutionary ‘all-in-one’ flexible auto- 
matic overhead conveyor giving 


* Selective ‘stop-and-start’ conveying ! 

* Automatic storage ! 

* ‘Operator to operator’ loading and control ! 

* Automatic transfer from conveyor to conveyor ! 
The new fully patented ‘STAN RUN° conveyor gives a means of 
production control unobtainable by any other conveyor system. 
Our Representative will gladly call and explain this revolutionary 
new conveyor to you. 


CONVEYORS - CRANES - PULLEY BLOCKS 


Covered by British and Foreign Patents 
The STANRUN here shown carrying crankshafts 
KINGS STRENGTHEN YOUR HAND ’ 
. setee Teaeaot waee . 
a at the Austin Motor Company’s Works 





OUR REPRESENTATIVE WILL CALL ON YOU — ANYWHERE IN THE WORLD 


GEO. W. KING LTD: 40 ARGYLE WORKS: STEVENAGE: HERTS: TELEPHONE: STEVENAGE 440 
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signed to operate efficiently with black- 
ened and pitted contact faces. Very small 
contacts of this type, such as those en- 
countered in telephone relays, should not 
require any attention except to be freed 
from accumulations of dust and dirt, 
which might interfere with the correct 
action, due to the light spring pressure. 
These silver types of contacts should be 
used until the spring compression on 
closing has fallen to a small amount, and 
then the contacts should be completely 
replaced, Under no circumstances should 
any lubricant whatsoever be used with 
silver contacts, 

The third variety of contact material, 
comprising sintered compounds, should 
not be filed or dressed. They are usually 


TABLE 2.—SUGGESTED STANDARD 
MAINTENANCE PROCEDURES FOR CONTACTS 





Procedure 


Ref. 
A. | Using medium and fine files, 
remove globules and 
smooth out deep pitted 
areas, sufficiently to allow 
contacts to operate to- 





gether without stubbing 
orjamming. Do not use 
emery cloth. Wipe off 
dust, filings, etc., from 
insulation surfaces. 

| Clean surfaces with cloth 
or duster, to remove dust, 
dirt, or carbon. 


Restore contact profiles as 
much as reasonably pos- 
sible by careful filing. 
Wipe away any filings 
from insulation surfaces. 





Check that contaci spring 
is compressed when con- 
tacts are closed by ob- 
serving that lever or 
rocker is lifted off its 
stop, so that pressure is 
fully applied to contacts. 








Lubricate contact surfaces 
lightly with vaseline or 
special contact oil. 


very hard, and again due 
to the cest of the 
material, the minimum 
amount is used because 
of the cost. Generally, 
their treatment should be 
similar to that of silver 
contacts, and lubrication 
must not be used. Care 
must be taken to replace 
the contacts as soon as 
the sintered facing has 
worn at all thin, other- 
wise difficulty will be 
encountered due to con- 
tact taking place on the 
backing material. 

It is possible to evolve 
from the above remarks 
a series of maintenance 
procedures which will 
cover adequately all 
the types of contact and materials norm- 
ally used. Table 2 gives a suggested col- 
lection cf these, whilst Tables 3 and 4 
give a summary of contact types and pro- 
pesed standard methods of attention for 
copper contacts and special metal contacts 
respectively. The use of these suggestions, 
in conjunction with practical experience 
of existing gear, may help in improving 
reliability. In the case of new equipment, 
if these suggestions are read in conjunc- 
tion with the maker’s recommendations, 
they will assist in drawing up a prelim- 
inary maintenance scheme, which can be 
modified as found necessary by 
quent experience 


Fig. 5. 


subse- 


Checking Contact Pressures 
Although it is not necessary cn ner- 
mal equipment to check contact pres- 
sures, unless the springs have been 4is- 
torted or damaged, there are cases where 
it is advisable to do this as a protective 
measure to avoid future trouble. These 


TABLE 3. 
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200 300 400 500 600 


Vominal ampere rating 
Contact pressure for copper contacts. 


cases occur with small relays of the tele- 
phone type, and with large contactors of 
about 150 amperes rating and larger. 
With the relay contacts of the general 
type shown in Fig. 3 (a), the pressure is 
given by the flat leaf springs on which 
the rivet is mounted, and occasionally 
these weaken or accidentally dis- 
torted; it is very difficult when rectifying 
them to obtain any idea of the actual 
pressure which is being obtained, unless 
one of the lever type spring balance pres- 
Sure testers specially made for telephone 
available. If the equipment 
comprises a number of these relays, it 
will pay to obtain one of these for main- 
tenance much time and trouble 
can be avoided. To use the instrument, 
the projecting lever is placed against the 
contact face in question, and the adjust- 
ing knob altered until the contact can be 
just lifted with the lever before the latter 
moves against its pivot. The instrument 
is usually calibrated in grams and a 
rough and ready figure for this type of 


are 


contacts 1s 


use, as 


APPLICATION OF STANDARDISE™ MAINTENANCE TO COPPER 
AND COPPER ALLOY 


CONTACTS 








Do not touch contact sur- 
faces in any way. 


Lubricate, with thin 
machine oil, rocker and 
lever pivots. 








Check contact pressures 
with spring balance. 

Check contact pressures 

with special contact tester. 











Replace fixed and moving 
contacts as soon as spring 
compression has fallen to 
minimum specified by 
manufacturer. (Usually 
1/32 in. from initial com- 








pressed position.) 


Contact 
material 


Contact 
Fig. No. 
aa 


1 (a) 


Brass or 
Bronze. 


Copper, 
Phosphor 


Copper. 


Copper. 


1 (c) 


Copper. 


2 (a) 
and 
2 (6) 


Copper, Brass or 
Phosphor Bronze. 


4 (a) 
and 
4 (d) 





Recommended 
maintenance method 
(Table 2) 


A and E. 
B and E. 

A, C, D, Eand K. 
Carbon/Copper. A, C, D and K. 


A,C,D, Gand K. 


A, D, E and K. 


Interval 
between 
inspec ions 


Additional 

remarks 
[Inspect more often 
if switching on load 
is necessary. 


2 weeks. 


weeks. If burnt, or well 
worn needs skilled 
reconditioning. 


week, 
week. 


week. 


Carry out H for 


large contactors 
every 4 weeks. 


Fresh contact sur- 
face may be found 
by loosening and 
rotating moving 
contact rod to new 
position. 
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contact in industrial service is 50 to 
70 grams 

Where heavy contactor contacts similar 
those shown in Fig. 2 (b), are used, a 
large amount of surface material can be 
worn away before the contacts need re- 
placing; this loss of material, however, 
has the effect of reducing the contact 
spring deflection, and consequently the 
contact pressure. The manufacturer’s in- 
structions often give the correct spring 
pressures, and it is advisable in such large 
units to check when wear has occurred, 
necessitating adjustment. A simple way 
is to close the contacts on to a strip of 
paper held between them, and attach a 
spring balance to the moving contact or 
its fixing screws by a wire loop or stirrup 
By pulling on the other end of the 
balance with a steadily increasing pull, 
the pressure may be accurately obtained 
by noting the balance reading when the 
paper can be just pulled from the con- 
tacts. As a general guide, approximate 
limiting values of contact pressure 
for copper used on conven- 
tional given in Fig. 5. 
The recommendations 
should, used if they are 
available 


contacts 
contactors are 
manufacturers 


however. be 


TABLE 4.—APPLICATION OF STANDARDISED MAINTENANCE 
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TO SILVER, SILVER ALLOY 


AND SINTERED CONTACTS 





i Recammended 
maintenance method 


(Table 2) 


Contact 
material 


Contact 
Fig. No. 


Silver. D, | 
Silver Alloy. 
Tungsten-Copper 
or Silver. 
Silver Nickel. 


2 (a) 
and 
2 (b) 


Silver. B 
Silver Alloy. 
Silver Nickel. 


(b) Silver. i 
and Silver Alloy. 
3 (c) Silver Nickel. 


and K 





and K. 


J, and K. 


Interval 
hetween {dditional 
inspec TIONS remarks 

Carry out H 
for large 
contactors 
every 4 weeks. 


1 week. 


If duty is not 
heavy, inspec- 
tion period 
may be ex- 
tended up to 
4 weeks. 








Conclusion 

‘When using the above recommenda 
tions, it must always be remembered that 
the behaviour of all electrical contacts is 
greatly influenced by the conditions under 
which they operate, so that an exact 
general maintenance procedure cannot be 


ome Points about the 
Klectricity 


Part 9 


laid down. Experience is the only final 
guide; however, it is hoped that this 
article will help in deciding on suitable 
methods for any particular case, and so 
avoid losses in production time caused 
by unexpected contact failures. 


Regulations 


By H. W. SWANN, 0.8B.£., D.F.H., M.LE.E. 


EGULATION 2 of the Electricity 
Regulations was being discussed at 

the end of my last article in this series 
This Regulation, I then remarked, was 
probably drafted as three separate re- 
quirements, dealing respectively with the 
insulation of the conductor, preventing 
the insulation from being knocked about, 
and dispensing with the insulation where 
the conductor was out of reach 
REGULATIONS 1908 aND 
REGULATION 2 
All conductors shall either’ be 
covered with insulating material and 
further efficiently protected where 
necessary to prevent danger, or they 
shall be so placed and safeguarded 

) prevent danger so far as 


is to {| 
sonably pr 


ELECTRICITY 


1944 


iclicable 


that frequently 
this Regulation concerns the 
and 


One 
reference 
placing of lines, 
cables in mobile 
are being used for lifting and transport 

When I have looked at the Regulation 


in consequence of cases like these I have 


the difficulties of the 


proodviem arises in 


verhead wires 


premises where cranes 


realised engineer 
what is “reasonably 
Board face the 
sky high as 


tallest jib, or should 


who has to decide 


practicable.” Would his 
expense of placing lines so 
to be Cl re | ) 1e 
to drivers at 


he rel) ung notice 


every ‘ > where a line crosses a road- 


1 ider rut 
consider ng to 


way 


teaci 


light crossings at night, or to erect guard 
cradles under the lines. Building Asso- 
ciations have endeavoured to the 
Department by issuing advisory circulars 
to their members but after adding up all 
these valuable contributions I am inclined 
to the would be far 
more f 


shown by 


assist 


view that accidents 
the skill 


n handling 


numerous were it not 


many of the drivers 


their machines. | remember seeing a man 


take a lift which brought the head of 


the jib between and above two three-con 


nes strung side by side four feet 
and then inch the load to 


ductor 
apart one side 


until I stopped him. He to ne he had 
e and by the look in 


e roof 
at they were s 
mye) pl iced as to prevent 
way they were no 
rane trolley conductors 
The 


polv to 


down connections 
machine tools 
lated and pulled into conduit 


invited to the bus 


consider 


interr ( verhead ine 


It seemed evident that so long as no- 
body used a ladder, the arrangement 
satisfied the Regulation, but the roof lights 
seemed fairly clean and the high power 
lighting reflector fittings were not so bad 
either. I asked if I could have a 
look at the conditions up aloft, meaning 
from the crane girders, but the maintain 
ance staff produced an extension ladder 
it once from alongside a neat pile of 
scaffold planks. Since then it been 
generally that supply to a 
machine shop cannot be switched off for 
cleaning, relamping, 
repairs such like, 


systems of 


closer 


has 
recognised 
window painting, 


structural and and so 


these very busbar 
distributicn 
vision OI 


adaptable 

have been boxed with 
tapping, safety being achieved 
under the first part of the Regulation by 
“protection” -instead of making an in- 


ittempt to do it by 


pro 


effective position Of 


placing.” 


Crane Trolleys 
The question of crane trolley conduc- 
tors is on a rather different footing 
st the most general case of the 
indoor tr spanning say an 
ecting shop, many of them are supplie1 
than 250 V and 


ceases to be operative 


Taking fir 
ivelling crane 


on stems at less 


1 
Gc Sy 


~ 


thus Regulation 2 | 
inder the terms of Exemption 1. Where 


lc. voltage is higher, or where 3 
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phase supply is utilised at mains voltage, 
positional protection, which is the only 
practicable course, must be effected not 
only by fixing the trolleys well out of 
reach but by the adoption of a super- 
vised routine under which nobody is 
allowed to go near the trolleys unless the 
latter have first been switched off. An 
interruption in the crane working does 
not compare with the dislocation which 
would follow shutting off a system of bus- 
bar distribution and in a great many fac- 
tories the routine required in connection 
with crane trolleys has become well 
established. A crane trolley switch, 
which can be locked off, is the first 
essential, the second being to settle who 
is to have the key. 


ACCIDENTS INVOLVING ELECTRIC CRANES 





Crane Drivers 


Non 
Fatal 


Crane Trolleys 


Non- 
Fatal 


16 I 


Fatal Fatal 


30 
26 
len Year Totals 
to 1940 ) 144 


to 1050 / 296 








There is justification for the growing 
appreciation of the need for ordered rou- 
tine in connection with crane trolleys 
because for many years there has been a 
steady death roll, When I started the little 

classification tables in my first 
report of 1930, I provided two 
for crane trolleys and crane 
and it has been a 
me that they 


accident 
annual 

categories 
drivers respectively 
source of great regret to 
have always had to be used. An analy- 
sis over 20 years shows that the total 
number of trolley accidents during the 
ten years ended 1950 was substantially 
greater than in the preceding ten years 
to 1940 and in any one year an average 
of four lives are lost. In 1943 which was 
1 bad year all round there 
fatalities, One driver loses his life every 
year and in an attempt to find out why, 
I have often been up to their cabins, or 
rather 


were ten 


seem to me to live 
their own sense of 
risks. They kept 
an anxious eye on me if I started clam- 
bering about, although I might be doing 


They 
and to 


cages 
apart 


values as to 


have 
electrical 


no more than use the same ladders and 
gangways that they themselves traversed 
aaily. It was not unusual, in the early 
years of my official life, to find that there 
was no considered or constructed way of 
access to a crane cabin and more than 
had to dodge under the trolleys 
walk alongside them on a plank. I 
believe I got a many landing 
stages built with fixed access ladders and 
trorleys could be touched from 

the cabins |] asked for but it 
difficult to protect the driver who 
tries to oil the trolley wheel 
they This goes also for 
where there is 
switching off. 
cabin or 


once | 
good 


where the 
screens, 
Was 
collectors 
whilst are live. 
the tr 
much less 


insverser, or crab, 
excuse for not 


rol should be in the 





Many of the accidents result from mis- 
takes. An electrical fitter comes along 
to do a job on the crane and first switches 
off. The driver takes the opportunity 
to go off somewhere and presently the 
fitter comes down also to get another 
tool or take some accessory to the fitting 
shop to repair it. The driver comes back, 
finds someone shouting for a lift, switches 
goes to see where the fitter has got to. 
on for it, and then comes down again and 
rhe latter returns, goes up to the crane 
thinking it is still switched off and resumes 
his job, This was a fatal case I remember 
investigating myself, but it is typical 
of many others which, with variation of 
detail, lead to accidents, The permit to 
work, and ordered routine which can be 
effective in a large organisation is diffi- 
cult to introduce into a relatively small 
concern and thus it is from these places 
that many of accident notifications are 


posted 


Low Level Wires 

had some awkward 
connection with indoor telphers, o1 
travellers, running on a _ single girder 
overhead track. In a particular instance 
the occupier had seen the handy little 
trucks, operated irom a lower 
wire, which grace some of the 
larger brickworks, and had put in a 
very low telpher rail, the trolley conduc- 
tors being carried on the side of the 
girder within easy reach from the floor. 
It seemed to me far from being protected 
by position as the Regulation requires, 
but the occupier intimated that he thought 
| might offer advice first to the brick- 
works which had been there long before 
he started. I had in fact done this many 
years before and the little trucks were, 
I knew, operating at 220 V d.c. whereas 
the telpher had been arranged for 3-phase 
a.c. at mains voltage. We nearly reached 
one of those unfortunate impasses where 
and inspector part to meet again 
The 


I have cases in 


electric 
trolley 


occupier 
under the auspices of the Crown 
telpher was quite new and I could well 
understand the occupier’s reluctance to 
improvise a box guard over the trolleys. 
with a slot for the collector arm, even if 
it was possible to fix it round the sharp 
curves, which more than doubt 
ful In the event we both managed to 
kindly umbrella of 
having the telpher motor 


and 


seemed 
shelter under the 
Exemption 1, by 
re-wound for 110 V 
down for the trolleys 


The necessity cf boxing or screening 


transforming 


low level trolley or bar conductors arises 
coke oven 
difficult 
as an afterthought. In the 


the point is 


ilso at plants and can be 


especially where it has to be 
improvised 
more modern plants, where 
in mind at the design stage. it is usually 
possible to protect the conductor 
the structural mountings at back 
the actual screenwork being limited to a 
front guard. The bottom is left open f 
the collector supporting bracket and pro 
reasonable 


bars by 


ind top 


vided the protection 
overlap at this point the 
appears to meet the Regulation 


gives 
arrangement 
If. how 


ever, the coke oven tractors have to pick 
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up from both sides, which is unusual but 
sometimes necessary, the disengaged 
collectors may remain live and unprotec- 
ted on one side of the tractor whilst those 
on the other are engaged under effective 


cover 


Lengthy Tools 

Protection of conductors by position 
can be defeated by stacking of materials 
and also by the use of long steel tools 
such as are common on coke oven plants 
I once saw a man raking a furnace in a 
gas works retort house where trolley 
wires were supported on the wall oppo- 
site to the retorts. Every time he drew 
the tool back he brought it to within 
inches of the trolleys and I asked him 
how he managed to gauge it so nicely. 
He said I should soon learn if I had to 
do his work, an answer which makes me 
think he might have had some experience. 
[he foreman said it was a “hot tool” 
and then I realised that the stoker was 
using hand pads, IJ thought I would get 
the manager’s opinion and I then found 
that the risk had passed unnoticed, an 
unusual omission in a gas works, and 
suitable guards were promised 

This concludes the notes on the Elec- 
tricity Regulations which Mr Swann, 
formerly H.M. Senior Electrical Inspector 
of Factories, prepared specially for the 
ELECTRICAL TIMES. An historical review 
of the origin of the Regulations appeared 
in the issue of 24 Dec., 1953, and subse- 
quent articles were published in the 
Industrial Maintenance Special Section 
on 21 Jan., 18 Feb., 18 Mar., 15 Apr., 24 
June, 15 July, 19 Aug. and 16 Sept., 1954 


Crane Wire Prosecution 


A CASE decided early this year illus- 
trates the point made in Mr Swann’s 
article about crane collector wires. Paint- 
ing of supports progress at 
a tactory occupied by the N.C.B., and 
pending the erection of scaffolding two 
men were instructed by a leading hand 
to start painting steelwork 
from the roof of a 


roo! was in 


accessible 
Soon alter 
of these men was electrocuted 


wires run 


store 
wards, one 
from overt 1 crane collector 
ning close to the steelwork to be painted 
The N.C.B prosecuted on the 


controlled 


ac 


Was 
a switch which 


electrical energy was not 


is to prevent danger. Defence 


irgued that no responsible person 
ucted the men 
sition of 
known, 

made dead; and thus 


ito a position ol dange! 


concerned to go 
had thet 
would 


danger; that 
the wires 
that the 
which 
reasonably be foreseen The 


how- 


magistrates found the case proved 


ind this decision was upheld on 


-al to Quarter Sessions There, the 
said that there had been a lack 
the occupiers could have 
made the area safe by switching off the 

rent. He did not call for a reply on 


nterpretation of ly prac 


supervision 


“reasonab 
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Millions of Rawlplug fixing devices. es" — 
are used in the electrical industry 


Whether you are wiring a cinema or plain work-a- 
day machine shop, Rawlplug Fixing Devices get 
the job done in far less time than by any other 
method. With them you take modern building 
materials in your stride. Hollow floors, acoustic 
panels, cavity walls, sheet metal partitions, for 
these and for plain brick, stone and concrete there’s 
a Rawlplug Fixing Device (screw or bolt) that 
makes the job simple and straightforward. Check 
every fixing job with your Rawlplug Catalogue. 
You'll save time and money and get neater, 
stronger fixings too! 





Write our Technical Dept. about your fixing problem. 


RAWLPLUG CO. LTD * CROMWELL ROAD * LONDON - Sw? THE WORLD-WIDE FIXING DEVICES ORGANISATION 





MEKELITE 
GEARED =anKe> JOINT 


INDUSTRIAL 
LIGHTING 


To Pass or 
to Differ also 


in Mastered Suites 


CASTELL x 


The Geared Joints give a full 
L te] * K 8 ensure throughout that the length of cable wrapped on to one 
pivot is equal to that unwrapped from the other. Unsightly loops, 
nipping of cable, and pull on terminals are thus eliminated. 
for Prepayment Meter wi Various lengths of arm (maximum horizontal reach 54 in.). 
P y ws s tchgear With pillar or short vertical pivot. Six sizes of reflector. Bases 


Transformers and all Industrial Purposes, j for wall, bench, ceiling, floor, or for mounting direct on machines, 
— also portable types. 





Catalogue sent free on request. 


CASTELL LOCKS LTD. ae 


30 Woburn Place -: London W.C.1 


Phone MUSEUM 2063/4 


17, Western Road, Mitcham, Surrey 


Telephone: MiTcham 3072 Cables : Mekelek, London 








| 
| 
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Danfoss Type LRVT 
65A Contactor Starter 


HIS starter, the first continental unit 
to be examined on these data pages, 
is made by a Danish firm, the Danfoss 
Manufacturing Co., specifically for the 
direct starting of 3-phase motors up to 
40 h.p., with a current range of 7-5 amp 
to 65 amp. This firm is also well known 
for its refrigerator control accessories. 
The starter, as illustrated, is made in 
one size with a choice of 4-heater trips 
and can be supplied in either dust-proof 
case with knock-outs, or watertight c.i. 
case with openings for alternative flange 
fittings. (A similar starter is also manu- 
factured by this company with a range 
of 0-2 amp to 15 amp covering h.p.s up 
to 10.) These starters are virtually minia- 
ture editions of that under consideration. 
Fuses should be fitted before the 
starter. 


Construction 


[The dust-proof model is mounted on 
a pressed steel base of channel form, 
the vertical turn ups (the top and 
bottom of the starter) each being pro- 
vided with 3 knock-outs: 4, 1 and 14 in. 
The housing cover carrying the stop and 
start buttons, shrouds the whole starter, 
with the exception of the knock-out ends. 
The cover has slots which engage 4 fixing 
screws, two at the top and two at the 
bottom. 

This main channel frame has 3 bosses 
to carry the mechanism and a steady 
boss on the upper part on which the 


Stop Start 
O 
| 
| 
of 


= 


&t 


\ 


; 























fone! \f 





PVC lead passing throug 
hole in base of o/load 


Fig. 2. Immediately above is shown the normal connection diagram 
On the right are some special connections for use 


for the starter. 
with remote control 


thermal overload rests. The channel 
form provides exceptional facilities for 
wiring and allows any back nuts or 
bushes to be freely tightened up without 
the side of the case being in the way. 

The starter itself consists of 3 sections: 

1. At the bottom, the solenoid unit, 
on top ef which is mounted: 

2. The contactor in a ceramic shroud 
which is surmounted by: 

3. The overload release unit. 

The Solenoid Unit. This unit, unlike 
those in some starters, is entirely visible, 
of robust construction with a gravity 
controlled armature. The stampings are 
riveted to a small back plate provided 
with 3 screw holes, through which pass 
3 resiliently mounted screws (G) fixing 
the unit to the starter base plate. 

The 2 coil contacts are easily reached 
for testing purposes. The armature is 
extended into a tongue which passes 
through the top of the iron core and 
carries a moulding with one screw fixing 
(E) on which is mounted the 3 main 
phase contacts and an auxiliary contact 
(rated at 2 amp 500 V) at each end (K 
and D), which can each be arranged to 
make or break contact. 

The contactor closes with 75% of full 
voltage and opens when the volts drop to 
65% of normal. The coil consumption 
at the moment of starting is 275 VA and 
in the run position 43 VA (10 W). The 
shading rings are completely visible. 

The bottom of the armature carries a 
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Fig. |. 65A Contactor. Letters are referred 
to in text 


mechanical flag (H) bearing the legend 
O and H, visible through the cover of 
the starter, for stop and start respectively. 
Care must be taken te avoid bending this 
flag while servicing the unit. 


4 


4. €oil voltage phase 
neutra Remote 


control as 1,2,3 








46 |) Maintenar 


7 
iustria 














Fig. 3. Section through contactor unit 


The 


entirely 


The contactor (L) is 
by ceramic material, 
the double break silver-tipped contacts 
operating in their own respective cells 
These contacts are of the circular, domed 
variety, and self bedding. The top of 
the ceramic shroud carries the 3 load 
terminals (C) and 3 terminals con- 


Contactor. 
shrouded 


the 3 
necting to the overload release unit (M). 

Considering the current capacity the 
contactor is very small 3} in. by 23 in. 
by 14 in. and each of the 3-phase con- 
tacts is completely shrouded in ceramic 
material It is shown in section in 
Fig. 3 

The Overload Unit. This self-contained 
unit moulded construction (N) is 
mounted on top of the contactor unit by 
the 3 input contactor terminals, each of 
which is slotted for this purpose. 

The top of the overload unit bears the 
3 input terminals R. S, and T, (A), and 
the unit is shown in detail in Fig. 4. 
In this drawing the inspection lid has 
been removed. together with the rear 


ol 


Spare Part NUMBERS FOR 
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Danfoss 65A LRVT ContTACTOR STARTER 








Thermal 
release 
No. 


Supply Amps 


Max. In 
fuse 
in line 


Thermal 
release 
unit 


dust proof 
case 


In c.i. 
case 





7-5-15 
14-25 
24-42 
40-65 

75-15 
14-25 
24-42 
40-65 


220 50 V 


380 440 V 
50 c's 


100 


45-046 
45-047 
45-048 
45-049 


45-146 
45-147 
45-148 
45-149 


45-126 
45-127 
45-128 
45-129 


35 
60 
80 





45 -156 
45-157 
45-158 
45-159 


45.046 
45-047 
45-048 
45-049 


45-136 
45-137 
45-138 
45-139 








Spare parts: Coils 220 V 50 c/s 
tions 45-015 (state details). 


45-013; 380 V 50 c/s 
Moving contact carrier 45-005 ; ceramic base 45-318 ; ceramic 


45-014; Other supply condi- 


cover 45-317 ; aux. contact 37-319] ; aux. contact spring 37-3193 ; aux. contact spring 


cup 37-3182. 


cover which carries the 3 terminals R. 
S. and T. These terminals are connected 
by flexible leads (4) welded to the bimetal 
strips. 

This type of trip relies on the expan- 
sion of a bimetal strip, one in each 
phase, in event of overload. The result- 
ing movement (individual or cumulative) 
is conveyed via a trip bar (5) to the trip 
gear contained in a_ separate cavity. 
Through the front of the unit pass the 
and start push strips which are 
operated by the press buttons on the 


stop 


cover 

The trip itself, like other similar 
mechanisms on the market, relies on a 
tvpe of “dead centre” effect, the position 
of the rocker being determined by the 
operation of the start or stop buttons 
Similarly the position of the contact strip 
(7) is also gaverned by the position of 
the trip bar (5). 

The drawing (Fig. 4) shows the 
Starter in the “off” position with the con- 


tact strip (7) making the single circuit 













































































/ ‘O) 


Stop 


@ 


Fig. 4. This sketch shows the overload unit 
of the 65A contactor in the off position, 
with two covers removed. Note that only 
one of the heaters, etc., is drawn in detail 


| 
| 








Fixed contact 45-311 ; moving contact 45-003; moving contact spring 
45-029 ; moving contact spring cup 45-313. 


(10) connected to terminal (2), 
i.e. in the “off” position without being 
tripped. When the start button is fully 
depressed the linkage moves, contact (8) 
momentarily and contacts (9) 
with the strip (7) to 


contact 


is made 
made permanently 
the terminal (3). 

When overload occurs the trip bar (5) 
allows the contact strip to break circuit 
from terminal (9) and makes on the sig- 
nal, warning circuit, contact (10), 
connected to terminal (2). The starter 
cannot be reclosed until the bimetal strips 
cool and return to their normal position 

The 3 terminals (numbers 1, 2 and 3 on 
Fig. 4) and also marked capital B in 
Fig. 1 are not easily seen since they are 
moulded on the lower side of a cavity 
containing the terminal strips. 

The adjustment knob M alters the 
position of the arm (11) and also the 
position of the trip bar (5). 


1.e. 


Servicing 

As with all these modern contactors, 
there is very little to be done beyond 
keeping the mechanism clean, replacing 
worn phase contacts and ensuring that 
the magnet faces are free from rust. 

Dismantling and replacing parts. It 
was explained on the previous page that 
the 3 units are added one on top of the 
other; hence dismantling will begin with 
the removal of the top unit, i.e. thermal 
overload, by slackening the 3 screws (O). 
It will also be necessary to disconnect 
the p.v.c. auxiliary circuit leads. 

The Contactor. This can 
reached and dismantled by unscrewing 
4 round-head screws sunk below the 
ceramic surface. The fixed contacts are 
attached to the top of the arc shroud 
and the moving contacts are bayoneted 
on to the moulded extension of the arma- 
ture. Removal of the 3 moving contacts 
and the p.v.c. lead connecting to the left 
hand auxiliary contact, enables the con- 
tactor base to be withdrawn leaving the 
contacts moulding clearly visible. This 
is held by one screw (E) and housed to 
the armature tongue. 


now be 


The armature itself is now free. 

The Coil. Unscrew (F), remove spring 
cheek and lift out coil. Take care that 
the two guide plates on either side 
adjacent to the shaded poles are not lost. 





Electrical Times, 21 October, 1954 


Industrial Maintenance 47 


Belts, Pulleys and Bearings 


by K.W. 


i is not generally appreciated that 
apparently trivial things can cause a 
considerable amount of damage to a 
small motor. The normal drive is by V- 
belt and these are generally excellent and 
a vast improvement on the old type flat 
belt which are always so troublesome 
on short centres. There is, however, a 
tendency to fit aluminium pulleys in place 
of the more usual cast iron to many f.h.p. 
motors, with the result that the drive-end 
bearing can fail very quickly, due to the 
heat generated by the slight slip of the 
belt being rapidly conducted by the alu- 
minium to the motor shaft. One firm of 
refrigerator makers has called in all 
aluminium pulleys as a result of this 
trouble and is replacing them with the 
cast iron type. 

Since most refrigerator motors have 
resilient bases with integral tensioning 
device, the belt is automatically adjusted 
but the fixed resilient base can always be 
maladjusted, frequently with too much 
belt tension, and damage can again be 
caused to the drive end bearing by over- 
loading. This trouble is insidious, since 
the pull of the belt keeps the shaft to 
one side of a badly worn bearing and still 
allows the motor to run_ reasonably 
quietly until the bearing eventually col- 
lapses and the rotor fouls the stator 
stamping with disastrous results. Simi- 
larly, a fixed base motor with the belt 
too slack will again suffer damage by the 
heat of slip. The correct tension of a belt 
appears to be a matter of experience. 

V-belts are supplied in a variety of 
widths and the substitution of a belt by 
a wider one may also damage the motor, 
because the effective diameter of the 
pulley is increased and consequently the 
load on the motor is also increased in 
proportion. This is especially the case 
when the drive is V to flat, i.e. V-pulley 
on the motor and a flat pulley on the 
driven machine. 

Since small motors are normally sup- 
plied with a plain shaft, the bearing, 
coupling, pinion or dog drive must be 
fitted by the user or, more frequently, by 
the fitter responsible for the installation. 
Most fitters are well aware of the precau- 
tions necessary in such an operation and 
yet many pulleys are badly fitted. A 
pulley or coupling, should slip on easily 
before the key or, more frequently, the 
Allen screw is tightened up, and any force 
used in driving on a tight part may not 
only upset a bearing but can also cause 
incorrect operation of the centrifugal gear 
or the switch if the motor is a single- 
phase machine. Violence can also cause 
other troubles, e.g. movement of a sleeve 
bearing. This is easily done in some 


small motors, and excessive end play will 
result. This may lead to an internal fan 
rubbing on the windings, since in some 
cases the normal clearance between the 
fans and the windings is very small. Even 
more serious trouble can be caused in 
some machines and the rotor stampings 
actually move along the splined shaft and 
become out of line with the stator. Such 
a fault might be considered to be a 
purely hypothetical example but they 
occur quite commonly. 

In this connection, it should be remem- 
bered that many small motors and dyna- 
mos have a parallel splined shaft with the 
stampings pressed on up to a pre-deter- 
mined point and often without any locat- 
ing shoulder. Any slight variation in the 
stamping hole, or, more likely, in the 
splining of the shaft, could easily allow 
the shock of drifting on a pulley, to drift 
the shaft through the stack. Movement 
depends on which way the stampings 
were pressed on the shaft. The stamp- 
ings dish slightly in the centre and form 
a series, as it were, of lock washers 
permitting comparatively easy movement 
in one direction only. If this direction 
coincides with the motion due to tapping 
on a pulley, the stampings may move 
under violence. 

Loose rotors are occasionally found 
which are not due to this maltreatment, 
but to a maker’s fault. They can give 
some very misleading symptoms while 
the motor is running. 


Fixing of Pulleys 

In small motors there are four normal 
types of shaft: 1. Plain, 2. Flat on shaft, 
3. Parallel key, 4. Woodruff key. In the 
first of these, the fixing of a part to the 
shaft is probably by an Allen screw and 
for the smal] h.p. under consideration is 
normally quite satisfactory. If however, 
the motor is subject to prolonged periods 
of sudden stopping and starting under a 
maximum load, this fixing is certainly 
not suitable, and a key is necessary. More- 
over the screw, biting on the shaft, will 
raise a small burr which must be eased 
off before the motor is dismantled for 
repair, otherwise the bearing will be 
scored on removal unless the shaft is 
reduced in diameter after the journal. 
(The same point applies to the parallel 
and Woodruff keys.) The use of flats 
on shafts certainly avoids this difficulty 
and is a very popular method of finishing 
shafts. but is still not suitable for snatch- 
ing loads. 

The Woodruff key is probably the easi- 
est to fit but is not so common on f.h.p 
motors as the parallel key. Here the key 


should be fitted with care. It need not 
be more than a light tapping fit since it 
is usually located by an Allen screw 
immediately above it. It is often wise 
to leave a little of the key head project- 
ing if it will not foul anything, and also 
to avoid fixing a pulley so close to the 
motor end plate that the pulley cannot 
be withdrawn with a standard pulley 
drawer. After all, some poor fitter will 
have to remove both some day, so some 
thought for him is desirable 


Lubrication 


Lubrication is another very simple job 
that can also give trouble. In the first 
place many. sleeve bearing motors are 
supplied dry by the makers and the oil 
reservoir must be filled before putting the 
motor into service. In such cases the 
oil is usually supplied in small capsules. 
If not, a light oil similar to B.B. will 
suit, but a recommended grade should 
always be used, if possible. 

Do not use a very light sewing machine 
oil or such oils as “3 in 1.” While these 
oils are excellent for some purposes they 
are usually too thin for most normal 
motor duties and if used the oil may 
creep and cause failure of any internal 
switch plate by fouling the contact points. 

Once correctly charged, a sleeve bear- 
ing in an f.h.p. motor on intermittent 
duty in normal temperature, will not 
require attention for a year or so. 
Alternatively a continuously operated 
motor will require a few drops every 
month or so. Replenishing is not always 
easy in spite of the provision made by 
the manufacturers. In refrigerators, for 
example, the drive end of the motor, 
with a fan and pulley close to the con- 
denser, the normal! oiler cannot always be 
reached and if the oiler is of the spring 
ball type it might be impossible to add 
lubricant without a special oil can. 

As a result of the extreme difficulty 
in reaching these drive end bearings many 
fitters have deliberately ignored the 
lubrication of them with obvious 
results. Alternatively, if a motor is in 
for service, many fitters will prise out the 
spring ball lubricator to get over this snag 
but it may lead to additional trouble by 
releasing the spring tension on the oil 
wick. This spring tension is essential] in 
a sleeve bearing to keep the wick in 
contact with the shaft. 

The extended oil tube fitted to many 
motors is better in the showroom than 
in the job, since so many of them becom: 
damaged in installing and the tube 
becomes flattened. 
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Sleeve bearings, after being in use for 
some years, particularly so in motors on 
intermittent duty, require the wick to be 
cleaned or replaced. 

To illustrate this point, a large slow 
speed fan on the root of a cinema, which 
failed to start, may be considered. It was 
removed, with considerable difficulty, 
from the roof of the building for work- 
shop examination, and stripped, examined 
and the winding and capacitors (a single- 
phase machine) carefully tested. Every- 
thing appeared to be in good order and 
when re-assembled the motor ran nor- 
mally. Since the problem was not solved 
the motor was again stripped and the 
bearings examined. These were P.B. 
sleeve bearings 34 in. long by an inch 
bore. ihe journal was very good but 
tne wick had become somewhat stift wita 
congealed oil and moreover there 
appeared on the shalt a s.ight impression 
of the oil way, etched as it were by the 
minute amount of acid presumably pres- 
ent in the oil. This was the final answer 
to the problem since the motor, in an 
inaccessible position, received no servic- 
ing and was not used during the winter 
months, lhe culminating feature was the 
fact that it was a singie-phase motor 
and noted for its poor starting charac- 
teristics and this, coupled with the 
Siightly congealed oil in the bearings, 
was sufficient to prevent it starting. 

Congealed wicks of this nature can be 
removed, washed in petrol and re-oiled 
before refixing. In this connection it 
should be noted that Messrs B.T.H. 
supply hanks of wick material, suitable 
for all kinds of motors, at a very reason- 
able price. 

The abrasive action of certain types of 
oil wicks should not be overlooked since 
they can cause considerable wear on the 
shaft. This wear is particularly the case 
in earlier motors of small sizes and espec- 
ially desk fans where the lubrication, 
somewhat primitive, is supplied by a 
brass cap oil reservoir and a round felt 
feed wick, spring loaded on to the shaft. 
Long use with this type of lubricator 
may result in the shaft being almost cut 
through by the wick. 

In all cases excess of lubricant should 
be avoided. It may not damage the wind- 
ing itself since many of the varnishes 
used are unaffected by oil, but: the flexible 
leads, mainly rubber-insulated with cotton 
braid, will be seriously damaged in 
course of time. The rubber swells, oozes 
out through the cotton cover, leaving 
little insulation on the conductors. One 
type of motor, made by a very large and 
reputable English, firm, is very prone to 
this trouble because the switch lead, i.e., 
the lead from the switch-plate to the 
terminal block, is rather loose and rests 
on the end-piate near the bearing where 
it receives any small trickle of oil, 
perishes and shorts to earth. 

Although this article does not deal with 
ball bearings, it is as weil to remember 
that here too, an excessive amount of 
grease will cause the bearing to run hot. 

Most f.h.p. motors are now fitted with 
white metal bearings in a thin steel shell 


but many still use the ordinary P.B. 
bearing. Should the oil well in a P.B. 
bearing run dry the shaft is very apt to 
seize up solid in the bearing and it may 
require considérable force to ~part them. 
In such cases the shaft picks up metal 
from the bearing and small particles of 
bronze become welded to the journal 
surface. After such treatment the motor 
usually requires new bearings but some- 
times, especially in an emergency, the 
shaft can be recovered by hand treatment 
in a lathe, using a dead smooth file fol- 
lowed by polishing with “wet and dry” 
paper—always preferable to emery for 
such jobs. 

On the other hand the white metal 
bearing does not suffer to any such extent 
from this “picking up” since the soft 
metal tends to conform to any irregulari- 
ties in the journal. 


Pitted Bearings 

On rare occasions a shaft may be found 
with the journal covered with a reticula- 
tion or a network of fine etched lines. 
This etching is due to a leakage of current 
from the rotor to the earthed bearing and 
by inference the rotor in this example 
would be a wound rotor. 

This leads us to another point. 

At the moment of starting a rotor, the 
shaft is in metal contact with the bearing, 
but as soon as the shaft revolves and oil 
is circulated, a film of oil is maintained 
around the shaft and, theoretically, there 
is now no metal to metal contact between 
the journal and its bearing. 

According to Dusenbery, the thickness 
of the oil film to maintain this condition 
and support the weight of the shaft 
should not be less than -00075 in. With 
this consideration in mind it follows 
that the greatest leakage of any rotor 
current to earth will occur when the 
motor is just switched on. 

Once up to speed the rotor should, 
with good bearings, be partly insulated 
from the frame. 


Ring Oiled Bearings 

As far as f.h.p. motors are concerned 
the ring oiled bearing, with one certain 
exception, is obsolete; not because of its 
efficiency as a bearing, but because of 
its unsuitability as an item in a modern 
mass produced article which must be, as 
far as possible, foolproof and requiring 
little attention. It must not be assumed 
from this statement that the ring bearing 
is liable to trouble. Indeed a_ well- 
designed ring oiled bearing, using the 
correct oil and oil level, may last for 20 
to 30 years with very little attention. 
When these bearings were designed their 
size was often generous for their duty 
and assuming an equally generous allow- 
ance for air gap clearance, it is easy to 
see the reason for their long life. On 
the other hand the modern wick oiled 
sleeve bearing is subject to a much 
heavier duty with a thinner metal shell 
and a definite limit to the permissible 
wear governed by a very small air gap. 

The exception mentioned above, while: 
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perhaps not strictly applicable to f.h.p. 
motors, but rather to small motors gen- 
erally, is when silence is desirable; hence 
fan, lift, organ’ blower motors, etc., are 
frequently. ‘supplied with this type of 
bearing. 

The 
watched: 

1. The oil level of the bearing must not 
be too high, otherwise oil will be lost by 
creepage and it may damage any asso- 
ciated electrical gear. It is the normal 
practice to fit an overfiow/filling hole to 
these bearings so the correct level is 
easily found. 

2. The ring must be smooth and true 
since it rotates by friction and surface 
tension on the shaft. Many old motors 
may gradually develop a small flat or 
radius on the inner surface of the ring 
and this flat can prevent the rotation of 
the ring and the lubrication of the bear- 
ing. Most rings are endless, that is 
machined solid, but occasionally a split 
ring is found with a hinge joint and pin 
fixing. These hinge joints are very likely 
to develop flats on the hinges and prevent 
the ring rotating. 

3. The oil ways in the bearing, and 
particularly the drain holes in the end 
of the bearing and housing, must be 
kept clean. 

4. The oil reservoir must also be kept 
clean because sludge is liable to settle 
there after long periods. 

5. The oil slings on the shaft, the 
usual knife edges, must always be clean 
and sharp, and: 

6. These knife edges, the last one of 
which usually acts as a thrust shoulder, 
must not undercut the bearing. 

‘7. The oil, journal and oil well must be 
kept free from any abrasive dirt to pre- 
vent scoring of the shaft. 

Since it is often useful to give examples 
of any subject under discussion, the 
following trouble may help to illustrate 
one of the more obscure points. 

The ring oiled drive end bearing of a 
1 h.p. repulsion - start induction - run 
motor developed a habit of failure every 
few months. On two occasions the bear- 
ing was replaced and the shaft cleaned 
up, to be followed with the complaint 
that the oil would persist in draining out 
and frequent replenishment was necessary. 
Naturally, following a complaint like 
this, the bearing and shaft were carefully 
examined and everything was found to 
be apparently in order. In view of the 
loss of oil, the oil return holes drilled 
through the cast iron housing were 
especiaily examined and found to be in 
order. The motor was next given a long 
bench run and; sure enough, the oil 
dribbled away down the inside of the end 
plate and subsequent examination found 
the trouble. The inner face of the cast 
iron housing originally had a pressed 
brass ferrule which acted as an additional 
oi] return baffie. This had become loose, 
ridden along thé shaft and had become 
wedged, and completely hidden, inside the 
centrifugal gear on the drive end of the 
rotor windings. Such a simple answer 
to a troublesome problem. 


following points should’ be 
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METER ENGINEERING AND ECONOMICS 





Chairman of LE.E. Measurement Section discusses economic limit of accuracy 


tive treatment of electricity meters, Mr M. Whitehead, 

M.LE.E., the chairman of the I.E.E. Measurements 
Section, spoke on a subject which has long been the con- 
cern of his Section. To some, perhaps, his choice of 
subject may have been considered narrow, to which Mr 
Whitehead put the obviously correct answer that by a deep 
investigation into a _ specialised subject, the engineer 
becomes involved in an increasing number of associated 
subjects which can only result in a widened experience. 
On the other hand, those (among whom Mr Whitehead 
obviously counted the younger engineer) who aimed ait 
obtaining wide experience were open to the danger that 
that experience must necessarily be shallow. 

After this brief opening preamble, attention was turned 
immediately to the subject of the Address, which in its 
most elementary concept required the production of a 
driving torque proportional to power to drive a rotor, and 
consequently a braking torque proportional to the rotor’s 
speed. From ihis point, it can be said that a disc is set in 
motion when it is cut by two alternating magnetic fluxes 
displaced in space and time. Analysis, however, then 
proceeds along two different paths, determined by the 
acceptance of either the revolving field theory, or the inter- 
acting field theory, as the basis for producing motion. 
Whatever method of analysis is employed, however, the 
designer is still confronted with the difficulty of calculating 
the torque and force set up to produce motion of the disc. 
In effect the problem is the determination of the current 
in the disc, and can be solved by employing the descriptive 
method of images and inverse points. This enables the 
current flow in a meter disc resulting from a long filament 
of flux to be estimated and, by successive modification, to 
take into account the actual flux shape and leakage flux. 


[« an address devoted to a brief physical and descrip- 


Accuracy 

The foregoing discussion leads naturally to a determina- 
tion of errors, introduced by non-linearity of the iron 
magnetisation curves and disc-currents distorting the main 
- field. Over the normal speed range, whilst the braking 
force of the permanent magnet may be considered propor- 
tional to the speed, those forces due to the current and 
voltage fluxes may be considered as proportional to the 
cubes of current and voltage respectively and hence are 
responsible for most of the errors in current and voltage 
characteristics. 

Probably the most important characteristic of a meter 
is the range of power with variable current, the ratio of 
maximum to minimum current over which acceptable 
and siable performance is obtained being thus a paramount 
criterion. Although long range may be obtained, it is 
only at the expense of stability, experience having shown 
that a stable lowest load is associated with a driving torque 
at this point of 0-2 gm cm. On this basis, an examination 
of the extension of measuring ranges of the last 40 years 
shows no trend towards finality and hence that further 
improvements may be expected. 

Finally, there comes the economic problem of equating 
technical performance of meters with their cost; with the 
necessary and correct assumption that the supply industry 
must continue to use meters for its existence. With a 
system supplying a large number of consumers, it is only in 
their interests that the specified accuracy of metering is 
required. The supply authority interest is met by a lower 


E 


accuracy because only the effective accuracy of groups is 
concerned, and as the distribution of metering errors would 
follow a Gaussian curve, high and low errors would largely 
compensate each other. Such meters would still meet the 
desire to ensure equitable distribution of charges between 
meters, whilst their mere existence would serve to check 
wasteful consumption. 

Between these two inierests lies the most economical 
meter performance. It is suggested as the accuracy, which, 
whilst setting a positive limit of meter error, ensures that 
the consumer pays a minimum charge. By reducing the 
accuracy of metering the consumer’s payment for energy 
will be high by the extent of the positive error. On the 
other hand, the cost of metering, as a result of the use of 
poorer accuracy meters, will be reduced, and the con- 
sumer’s actual payment, when adjusted for the reduced 
metering cost, shows a minimum when the error lies 
between 1°% and 2%, which represents the economic level. 


New Materials in Engineering 


\VEDNESDAY of last week saw the chairman’s address 

to the I.E.E. Radio Section, in which Mr C. W. Oatley, 
M.A., M.SC., M.LE.E., took as his theme the effect of new 
materials on the work of the electrical engineer. In this 
connotation, however, the engineer is he who is largely 
concerned with light current work, for the chairman was 
concerned largely with non-metallic solids and conduction 
of electricity through them, the service which is the basis 
of modern transistor developments. 

The basis of conduction through non-meiallic solids, is, 
as is now well known, the positive hole caused by valency 
electrons which, due to an external agency, have left their 
parent nuclei to move freely through the crystal lattice of 
the solid. Like the electron, the positive hole is available 
to conduct electricity. The external agency may take a 
number of forms, such as a rise in temperature, bombard- 
ment by electrons or alpha particles or as photons of 
radiant energy, but all involve the addition of sufficient 
energy to dislodge the electrons normally bound to nuclei. 
In a few cases, the energy required to produce ionisation 
of the pure substance is less than one electron-V—ger- 
manium is a good example—but in many impure substances 
the ionisation energy of the impurities is quite low, and 
these substances are semi-conductors. When they are 
heated the number of free carriers are increased, the basis 
of the operation of the thermistor. 

An example of a non-metallic crystal becoming con- 
ducting as a result of the absorption of radiation is the 
selenium cell and since the war cells similar to this have 
been developed for detecting infra red radiations. Here the 
active material is a layer of suitably treated lead sulphide, 
lead selenide or lead telluride, and such cells are about 
100 times more sensitive than any other known detectors. 
Another device exemplifying this conduciion is the zinc- 
sulphide screen which, in early nuclear physics research, 
was used to count alpha particles by the scintillation pro- 
duced as they hit the screen. Although this method of 
counting is now obsolete, the mechanism by which the 
scintillations were produced provides an indication of the 
means by which phosphors in fluorescent lamps are excited. 
Electroluminescence is a further example of conduciion in 
non-metallic solids. Such is the present development that 
a case for including some of this new fundamental knowl- 
edge in university courses seems to be well established. 
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Alkyd Moulding Materials 


A RECENT development of considerable importance to 
~~ the electrical industry is the commencement, in this 
country, of full-scale manufacture of alkyd moulding 
materials, thus placing at the disposal of the British plastics 
industry a range of materials for producing components 
with, in many cases, electrical proper.ies superior to those 
of conventional phenolic moulding materials. Marketed 
under the trade name of “Plaskon,” these alkyd moulding 
materials are being produced by Resinous Chemicals Ltd., 
Blaydon-on-Tyne, Co. Durham, under licence from the 
Barrett Division, Allied Chemical and Dye Corporation. 
The basis of their moulding compounds are alkyd resins, 
which, being unsaturated polyesters, become thermoseiting 
in the presence of suitable catalysts. Suitable catalysts 
are supplied incorporated with the moulding material. On 
moulding, the cross-linking which then takes place is an 
addition polymerisation having the advantage that low 
weight by-products (characteristic of phenolic powders) are 
not produced. From the electrical aspect this feature is 
particularly important as the formation of water, produced 
in moulding conventional powder, does not occur and 
hence the difficulty raised by its removal in conventional 
moulding does not arise, with especial benefit to the elec- 
trical properties of the moulding. Moreover, from the 
moulding aspect, the curing of A.M.C. is a chain reaction, 
which, once initiated, cannot be stopped, with a conse- 
quent substantial reduction in the time required for this 
process. Of the five compounds marketed, one has a 
glass filler whilst the remainder have a mineral filler. 
Included in the latter are two of putty form suitable for 
moulding around delicate inserts at low pressures. 


From the electrical standpoint, these alkyd compounds 
after moulding possess particularly important properties, 
of which one of the more outstanding is its resistance to 
arcing and tracking. ‘In view of these qualities, alkyd 
mouldings are eminently suitable for use in heavy duty 
power control equipment, motor starters and protective 
relays, quite apart from their value in aircraft equipment, 
effecting substantial savings in size as a result of the smaller 
clearances made possible by their use. In practice, more- 
over, alkyd mouldings behave better than phenolic mould- 
ings under humid conditions although their general insu- 
lating properties are much the same. Data given by 
Resinous Chemicals Ltd. state that their alkyd mouldings 
have a dielectric strength greater than 350 V/ mil, a volume 
resistivity over 10'°ohm cm and surface resistivity over 
10'* ohm cm (when tested in accordance with the require- 
ments of B.S. 771: 1954) and dielectric constants and power 
factors, of 6:0 to 6:2 and 0:05 to 0-06 at power frequencies, 
of 4:8 to 5:0 and 0-016 to 0-018 at 1 Mc/s and of 4-4 to 
4-6 and 0-017 to 0-019 at 3,000 Mc/s. 

In comparison with phenolic mouldings, alkyd mould- 
ings have somewhat superior physical properties, parti- 
cularly in impact strength, whilst their high temperature 
resistance is distinctly improved. Water absorption, rang- 
ing from 0-11 to 0°16%, is also claimed to be lower than 
any other thermosetting plastic material in general use. 
Resistance to chemical attack from organic and inorganic 
materials is also high, whilst the glass filled material is 
recommended as particularly suitable for washing 
machine agitators being (like other alkyds) resistant to 
detergents and having a high mechanical strength. 





EMERGENCY EXIT LIGHTING 


T* is required in the Home Office Public Safety Regula- 

tions for places of public entertainment that illuminated 
“Exit” signs, as well as signs for doors not giving egress 
to the street, should be provided with a reliable system of 
secondary lighting as an alternative to the main supply. 
The most reliable method of achieving this has hitherto 


Rectifier and sign box of the Secundalux Mk II 





been by the provision of a bat-ery-operated secondary 
system. This requires considerable expense and fairly high 
maintenance charges. A “self-contained” system, comply- 
ing with Home Office regulations has, however, been pro- 
duced by GB-Kalee Ltd., Mortimer House, 37-41 Mortimer 
Street, London, W.1. 

This unit comprises an “Exit” box connected to a.c. 
mains. A primary lamp is continuously lit by direct supply, 
but in addition there are two secondary lamps powered by 
a 2 V dry accumulator which is constantly charged from 
the mains through a small transformer and a metal recti- 
fier. The secondary lamps also remain alight while the 
sign is switched on. Should, however, the mains or the 
primary lamp fail, the two secondary lamps will continue 
to burn for a period of over ten hours. The rectifier unit 
is mounted on top of the sign box, the battery being con- 
tained within it. 

The unit is known as the “Secundalux” Mk II and 
measures 16} in. wide, 12} in. high and 64 in. deep. It 
is fitted with a sheet of white opal glass and stencils worded 
“Exit,” “Way Out,” “No Exit” or “Emergency Exit” are 
available. A small green indicator light in the rectifier box 
shows when the a:cumulator is on charge, and a special 
key switch is fitted to prevent the public from unauthorised 
tampering. This switch can be operated from the ground. 
The primary lamp is a 15 watt 250 V d.c. Pygmy sign 
type, and the secondary lamos are sturdy filament 2 V 
0-85 amp units as used in miners’ cap lamps. 

Price of the sign with “Exit” in white is £16. 16s. (ex 
works London). “No Exit” or “Way Out” are 8s. 9d. 
extra, “Emergency Exit” is 12s. 3d. extra, colour filters 
can be provided for 8s. 9d. extra. 
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Ferranti’s Edinburgh Laboratories Opened 


A SCOTTISH CENTRE OF ELECTRONIC RESEARCH AND DEVELOPMENT 


defence has led Ferranti Ltd. to embark on the 

building of an extensive design and development 
laboratory block at Crewe Toll, Edinburgh. This building, 
which is the result of co-operation between the Scottish 
Council (Development and Industry), the Ministry of 
Supply, the Admiralty and Ferranti’s is destined to be the 
focus of a scheme the basic func.ion of which is to allow 
large scale development projects to be sub-contracted to 
smaller teams. The purpose of the central establishment 
is to extend the provision of guidance and training in the 
field of electronics so that firms, new to this type of work 
could themselves become knowledgeable in the new sphere 
under the stimulus ef Government development projects. 
In order that this scheme could be effective, it has been 
arranged that Ferranti Ltd. can accommodate in the labor- 
atories increasing numbers of engineers from other com- 
panies who can gain the necessary knowledge and experi- 
ence. Advice also will be freely available to management 
on selection of staff and the handling of Government work 
from an administrative and contractual point of view. 


Te growing importance of electronics in industry and 


Work in Hand 

At the opening, performed last week by the Duke of 
Edinburgh, a tour of some of the investigations in hand was 
arranged. The ground floor instrument laboratcry was 
largely devoted to investigations on gyroscopes and to 
gyroscopic gunsights. Apart from this laboratory, how- 
ever, there are also a dust-free room with a separate pillar 
foundation included, and climatic and durability testing 
chambers. 

In the application laboratory on the first floor, a demon- 
stration showed the Ferranti system of using a digital com- 
putor for the translation of drawing board information 
into the actual three-dimensional movements of a machine 
tool. This system is based on the use of high precision 
ruled gratings. On the same floor there are also a stan- 
dards laboratory, a technical library and a drawing office. 

The second floor is mainly devoted to the development 
of radar and navigational equipment, while on the roof 
are the necessary aircraft aerials and ancillary equipment. 
In all there are 24 project laboratories with attached offices 
as well as drawing offices, dark rooms and all auxiliary 


facilities. 


Opening Speeches 

Lord Bilsland, chairman of 
the Scottish Council, speaking 
at a luncheon which preceded 
the opening, said that five years 
before, the Council had sought 
to establish in Scotland a grow- 


The Duke of Edinburgh speaking at the 
opening of the Laboratory. Left to right 
in the front are Mr. Duncan Sandys, 
then Minister of Supply; Lord Bilsland ; 
Sir Vincent de Ferranti ; Lord Provost 
John G. Banks ; The Earl of Home ; 
Mr. J. N. Toothill, gen. manager of 
Ferranti’s 


ing electronic industry, and had been fortunaie in receiving 
the support of the Ferranti organisation in their plans. 
He paid a tribute to the Minister of Works and parti- 
cularly to Sir Vincent de Ferranti, as well as to the 
service chiefs and industrialists who had made the 
event possible. It had been a unique and unprecedented 
example of co-operation, with major possibilities in both 
national defence and industrial activity. In this connection 
he stressed the magnificent response of the Ministry of 
Supply, a response which was still further demonstrated 
by the attendance at the luncheon of the Minister, Mr 
Duncan Sandys. 

The actual opening ceremony was performed by H.R.H. 
The Duke of Edinburgh before a distinguished gathering. 
The Duke urged the need for continued research both for 
peace and defence, and believed that it was to the brains 
of the electronic engineers that this island must increasingly 
turn to for its protection. In peace, too, he said, industry 
must make goods more efficiently and more competitively, 
and here the electronic industry had much to offer particu- 
larly in the fields of process and machine control. From 
this new labora.ory and this unique partnership there would 
go out trained electronic engineers to help the industries 
of Scotland and to give security to Great Britain. 

Sir Vincent de Ferranti welcomed the Duke and other 
guests. He recalled tha. sixty years ago his father came 
to Edinburgh to give a lecture on electricity. On that 
visit he was introduced to Mr Bruce Peebles, who had 
previously a business for making gas. Mr Peebles was 
so interested in what he heard tha: he decided to enter 
the electricity industry. In co-operating with Scotland, 
the firm of Ferranti felt they were paying back in some 
measure the great assistance which was given to the indus- 
try by the premier Earl of Scotland, Lord Crawford, grand- 
father of the present Earl, by his experiments in the ’80s 
in lighting the Grosvenor Gallery. That had made possible 
the demonstration by Sir Vincent’s father of the first high- 
voltage a.c. supply system in the world—a system which 
had become so widespread and commonplace that it was 
hardly possible to believe it had to be pioneered against 
considerable opposition. He paid tribute to Mr J. N. 
Toothill, the firm’s general manager, for initiating the 
scheme and to the co-operation of the Scottish Office, the 
M.o.S., Admiralty and the Scottish Universities. 
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CANADA 
Work in Newfoundland 


Further development work is shortly 
to begin in Newfoundland.' The United 
Towns Electric Co., which, with its sub- 
sidiaries, has generating capacity totalling 
over 16,000 h.p. supplying some 140 
Newfoundland communities, is launching 
an expansion programme, estimated to 
cost $4 millions, at the request of the 
Provincial Government. This will in- 
clude the development of a new hydro- 
electric power plant at New Chelsea or 
some other source recommended by the 
engineers of the Power Corporation of 
Canada Ltd. The plan also provides for 
the completion of the 38 kV transmission 
line from Bay Roberts to Seal Cove to 
enlarge and imvrove service to towns of 
Conception Bay, Trinity Bay and Pla- 
centia Bay. Extension of the electric 
system along the southern shore as far 
as Renews by the end of Mar. next, and 
filling of the gap between Hant’s Harbour 
and Old Perlican along the south shore 
of Trinity Bay is also proposed. 


Weyburn Rejects Offer 


The offer of the Saskatchewan Power 
Corporation to take over the electricity 
undertaking of the city of Weyburn, to 
which we referred on 7 Oct., has been 
unanimously rejected by that council 
after careful consideration. At the same 
time the council decided to proceed with 
plans to purchase additional generating 
plant. Announcing this, the mayor, Mr 
J. H. Staveley, said the estimated cost of 
these extensions had been reduced from 
$350,000 to $250,000. Boilers had been 
found which could be purchased at a rea- 
sonable figure and a good offer had been 
received on a used turbine. 


Kemano Expansion 


An order has been placed for a fourth 
150,000 h.p. generating unit for the 
Kitimat-Kemano project of the Alumi- 
nium Co. of Canada Ltd., it is stated. 
The Canadian General Electric will pro- 
vide the generator and the Dominion 
Engineering Co. the water turbine. 
Initially, the move is said to be aimed 
at providing a larger spare supply of 
power at the Kemano generating station. 
But it also means that when Alcan de- 
cides to boost Kitimat’s capacity for mak- 
ing aluminium above the first 91,500-ton 
stage it will be able to get new potlines 
into production months faster. 


NEWS 


A SUMMARY OF IMPORTAWT EVENTS 


U.S.A. 
Mica Tariff 


Representatives of the United States’ 
mica fabricating industry have recom- 
mended at a meeting with Government 
officials at Washington that the latter 
support proposed legislation to reduce 
the existing tariff rates on unmanufac- 
tured and uncut mica block and film. 
The industry representatives said that 
competition was being felt from countries 
with low labour costs, whose shipments 
of cut mica to the U.S. has been increas- 
ing for the past four years. Instead of 
increased import duties on mica manu- 
factures, the industry recommended that 
a bill be introduced early in the new 
Congress to reduce the duty on unmanu- 
factured mica and uncut mica films and 
splittings to four cents per lb regardless 
of value or thickness. The American 
industry suggested that this rate should 
apply to block mica valued above 15 
cents per lb—on which the present duty 
is two cents per Ib plus 15% ad valorem 
—and to mica films and splittings—on 
which the present duty is 20% and 124% 
respectively. 


ARGENTINE 


New Line Wanted 


The Argentine Ministry of Industry 
and Commerce has called for tenders for 
the erection of a 132 kV _ transmission 
line from the hydro-electric plant at El 
Nihuil dam, in the Province of Mendoza. 
This new power plant is shortly to be 
put into operation. The transmission 
line, to be 244 km. in length, is to be 
carried on 665 galvanised steel towers. 


BRITISH GUIANA 


Power Scheme 

A large scheme to supply electricity to 
all the coastal areas of British Guiana 
is being considered by the colony’s 
Government, it has been announced. The 
scheme, which would cost ten million 
British West Indies dollars, would benefit 
more than 300 miles of the coastline of 
British Guiana, particularly the town of 
New Amsterdam. It is hoped that the 
new power would enable the bauxite ore 
mined to be processed into aluminium in 
the colony, instead of its being shipped 
to Canada for processing, as at present. 
We reported on 29 July last, that a 
scheme for supplying electricity to 


British Guiana’s coastal area had been 
brought to light as the result of a pro- 
posal from an outside organisation which 
was seeking a franchise for a large area. 


SWEDEN 


Another Scheme 

The Swedish State Power Board is plan- 
ning to erect a new power station at 
Jarkvissle, on the Indal River, in North 
Sweden, which would have an installed 
capacity of 82,000kW. There would 
be two Kaplan turbines. The plant, 
which would be completed in about four 
years, would have an estimated annual 
output of 390 million units. Estimated 
cost of the project is put at Kr. 72m. 


S.W. ASIA 
Further Railway Plans 


As soon as the electrification of the 
railway lines near Calcutta is taken up, 
the Lucknow-Kanpur line is also to be 
electrified. This statement was made re- 
cently by India’s Railway Minister, Mr 
Lal Bahadur Shastri. 


Wire fur Burma 

Aluminium Wire and Cable Co., Ltd., 
are supplying 1,600 miles of steel-cored 
aluminium conductor for the first stage 
of an extensive rural _ electrification 
scheme in Burma. This conductor will 
be erected by Crompton Engineering Co. 
(Madras) Ltd. on the Pegu-Myingyan 
and Pegu-Allanmyo sections of a new 
33 kV grid system which will be fed by 
diesel power stations. 


AUSTRALIA 


More Steam Plants ? 


The Queensland Government is now 
investigating the possibility of construct- 
ing a new steam power station on the 
Blair Atholl or Callide coalfield within 
the next two years, Mr H. N. Smith, the 
State Electricity Commission, stated re- 
cently. He added that the guestion of 
power stations on coal fields was a 
matter that had received the attention of 
the State Electricity Commission for 
some time. Blair Athol is 650 miles from 
Brisbane, and Callide is 400 miles from 
Brisbane and 80 miles south of Rock- 
hampton. Mr Smith said Commission 
officers had investigated the Herbert 
River, near Ingham, for a possible hydro- 
electric scheme. A report was being pre- 
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pared for the Government on the area’s 
potentialities, he said, but this would be 
a long-range project for consideration 
when existing power facilities were over- 
taxed. Mr Smith said the Tully Falls 
hydro-electric project would .be com- 
pleted towards the end of the year. The 
project would supply electricity to 
northern centres, including Cairns, Innis- 
fail, and Atherton. It could result in 
interconnection of the Cairns and Towns- 
ville Regional Electricity Boards’ areas. 


Development in S.A. 

The Electricity Trust of South Aus- 
tralia has intimated that its programme 
of work for the Lower Eyre Peninsular 
this vear will cost about £250,000. Of 
that sum £211,000 is allocated as the 
first instalment of work on the Kirton 
Point turbo-alternators, two of which 
will have a capacity of 2,500 kW. Ex- 
tension of transmission lines to Yeelanna, 
North Shields and Poonindie had been 
examined and estimated costs prepared, 
while extensions to Lipson and Ungarra 
are in the planning stage. The Trust is 
ready to proceed with the main trans- 
mission lines and will work on small 
schemes concurrently. 


Victoria’s Expenditure 

Yallourn power station extensions and 
open cut coal development will absorb 
nearly £8 million of the £26,200,000 loan 
funds which the State Electricity Com- 
mission of Victoria, Australia, plans to 
spend on capital works this financial 
year. Capital expenditure last year 
reached £28,200,000, the Assistant Minis- 
ter, Mr Scully, stated in the Legislative 
Assembly recently. He said electricity 
supply extensions would take £4,300,000: 
the Morwell project £3 millions; Kiewa 
hydro-electric project, £2,500,000; the 


new Eildon power station, £1,300,000; 
main Kiewa-Yallourn-Melbourne trans- 
mission lines, £2,600,000; and power 
stations, £600,000. Another £3 millions 
would be absorbed by interest charges. 
The Government had allocated £5 
millions, and the balance required would 
be raised by commission loans and Self- 
Help loans, together with depreciation 
and other funds taken from the com- 
mission’s own resources. But he empha- 
sised that the Commission’s programme 
for 1954-55 still depended on the money 
being available. 


Expansion in Victoria 

A further scheme of the State Electri- 
city Commission of Victoria, has been 
announced. Giving details of this £14 
million six-year scheme for supplying 
the Wimmera with electricity, Mr Gal- 
bally, the Minister of Electrical Under- 
takings, said work would start immedi- 
ately on a 66 kV transmission line from 
Ballarat to Horsham, with the aim of 
making electricity available to people in 
an area of 11,000 sa miles. The Com- 
mission would acquire the existing 
Horsham power station and operate it 
until a supply was available from the 
State system. 


Better Lighting for Perth ? 

Street lighting in Perth, Western 
Australia, was worse than in any of the 
other capital cities in Australia, accord- 
ing to a report from the Illuminating 
Engineering Society of Australia (W.A.), 
which has been sent to the Minister for 
Works, Mr Tonkin. The report has 
been prepared at the Minister’s request 
after I.E.S. representatives who waited 
on him to ask for Government action on 
better street lighting for Perth. It has 
been suggested that the Government pro- 
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vide finance, if necessary, to assist local 
authorities with lighting, and that there 
should be a qualified street lighting engi- 
neer attached to the Main Roads Depart- 
ment. 


NEW ZEALAND 


Power Plans 

The New Zealand Cabinet has. con- 
sidered the question of starting two 
further hydro-electric projects in the 
North Island, Mr Holland, the Primé 
Minister, has revealed. But he empha- 
sised that the Government were faced 
with a works programme which had 
caused resources to be fully stretched. 
With a programme involving the expendi- 
ture of over £60 millions there were not 
enough men available. Commenting on 
the two more power projects for the 
North Island, the Prime Minister added 
that there was the further scheme at Nel- 
son, and when the Roxburgh project was 
in commission the South Island would be 
all right for a few years. But he thought 
any scheme to generate power in the 
South Island and transfer it to the North 
Island was “just crazy.” Incidentally, we 
also have news that over the past two 
years, the North Island has increased its 
demand for electric power by more than 
one-third. In 1952, the amount of power 
used each week was 48 million units— 
last year, it rose to 554 million units. 
Today, the average weekly consumption 
is 663 million units. 


JAPAN 


Atomic Power Plans 

The Japanese Government has decided 
to start construction work on a small 
experimental electric power plant using 
atomic energy within the next five years, 
it is reported from Tokio. 


The construction of a new 45,600 kW hydro-electric generating 
station at Patla, on the Necaxa River, for the Mexican Light 


and Power Co., is nearing completion. It is expected that the 
three Allis-Chalmers units will be in normal operation within 
a few days. The addition of this new plant will bring to 
211,000 KW the total capacity of the plants of the Necaxa 
System, located to the North-East of Mexico City, in the State 
of Puebla. Water from the five reservoirs of the Necaxa 
System, with a total storage capacity of 171-2 million cu 
metres, is used first in the 115 MW Necaxa plant and subse- 
quently in the 45 MW Tepexic station. The same water is 
being used again in the Patla power house, where it is brought 
from the Tepexic tailrace through a 6:2 kms long tunnel, 3-60 
metre dia. It is estimated that about 185 million units will be 
generated at Patla in an average hydraulic year. The installation 
of this new plant made it necessary to build two new 220 kV 
transmission circuits to take energy from the Necaxa Division 
to the main load centre of the M.L.P. System, at Mexico City, 
150 kms away. These 220 kV circuits will carry approximately 
75 MW each. The remaining power of the Necaxa Division 
will be carried by the two existing 85 kV circuits. Two terminal 
substations, with an installed transformer capacity of 200000 
kVA each, have been built at the terminals of the new trans- 
mission line: “El Salto” substation, at the Necaxa end, will serve 
to step-up to 220 kV the power received via the 85 kV trans- 
mission circuits from Necaxa, Tepexic and Patla, The “Cerro 
Gordo” substation, at the Mexico City end, will step-down 
from 220kV to 85kV_ the power transmitted by the new 
transmission line 
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Hoover Ltd., announce that Mr J. 
Simpson has been transferred from the 
position of district manager at Watford 
to a similar post at Hendon. The new 
district manager at Watford is Mr A, R. 
H. Dell, who was previously a super- 
visor and an instructor in one of the 
company’s sales-service training schools. 


The Minister of Fuel and Power has 
re-appointed Alderman J. W. Mitchell, 
J.P., aS a part-time member of the North 
Eastern Electricity Board, and Mr Robert 
James, 0.B.E., WH.SCH., D.1.C., M.I.MECH.E., 
A.R.C.S., in a similar capacity with the 
South Wales Electricity Board. 


Ekco-Ensign Electric Ltd, have 
appointed Mr A. Taylor as their repre- 
sentative covering certain parts of the 
Manchester area. He wiil operate from 
the company’s Northern: sales office at 
Kent St Works, Preston. 


At the National Conference of the 
Purchasing Officers’ Association held 
recently at Harrogate, Mr O. A, Pallett, 
chairman of the A.E.I. Group Purchasing 
Committee and Supervisor of Purchases, 
British Thomson-Houston Co., was elec- 
ted vice-president of the Association. 


In charge of sales in the East Anglia 
area for Laurence, Scott and Electro- 
motors Ltd, Mr A, C. Hawer has retired 
after 22 years service with the company. 
Ill-health has compelled him to retire 
earlier than would otherwise have been 
the case, we understand. Mr Hawer 
originaliy joined Laurence, Scott and Co. 
in the Switchworks Drawing Office in 
1905. He left the company in 1921 and 
spent some years with the English Elec- 
tric Co. and B.T.H. Co., on switch and 
control gear design, rejoining Laurence, 
Scott and Electromotors Ltd, in 1932 to 
take up the position he held until his 
retirement. He is succeeded by Mr C. A. 
Bendall, who joined the company as an 
apprentice in 1936 and has subsequently 


Mr A. C. Hower 


Mr C. A, Bendall 


been engaged on technical sales work in 
the Birmingham and Leeds areas. Mr 
Bendall went back to Norwich about a 
year ago to understudy Mr Hawer prior 
to the latter’s retirement. 


Mr William Graham Bush has retired 
from the board of Sangamo Weston Ltd. 


Mr Jj. G. Gooulife Mr A. 


Works manager of Nettle Accessories 
Ltd, Mr James G. Goodliffe, has been 
appointed to the board as works direc- 
tor. Apart from a short break, Mr 
Goodliffe has been with the company for 
a period of 16 years. 


Mr R. S. Wren has been appointed a 
director and secretary of Pope’s Electric 
Lamp Co., Ltd. He joined the company 
21 years ago. After experience in various 
branches of the sales organisation he 
was appointed sales manager and secre- 
tary in Jan. 1949 and he became manager 
and secretary of the company in Nov. 
1953. 


Mr A. J. Betts, A.M.LE.E., has been 
appointed general sales manager of 
Enfield Cables Ltd., and will be respons- 
ible to the sales director for the com- 
pany’s home and overseas business. Since 
early in 1952 he has been the company’s 
home sales manager, and assistant to the 
associate director of home sales. He 


gee 


Mr R, S, Wren 
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IN THE INDUSTRY 


served his apprenticeship with English 
Electric Co. Ltd, and in 1937 joined 
Johnson and Phillips as a switchgear 
sales engineer. He transferred to their 
Birmingham branch in 1946, and joined 
Enfield Cables Ltd. the following year as 
area manager for the Midlands and South 
Western Counties. 


Mr N. Care 


Assistant chief engineer (distribution) 
with the Midlands Electricity Board at 
headquarters, since 1951, Mr N. Care, 
M.LE.E., is relinquishing that position at 
the end of November, and is joining 
South Wales Switchgear Ltd. from 1 Dec. 
as personal assistant to the general man- 
ager, located at the main factory at 
Blackwood, Mon. Mr Care has repre- 
sented the Midlands Board on several 
national panels, including a Switchgear 
Committee for 132kV and above, and 
the Transformer Committee for 1 to 15 
MVA. He received training with the 
Distribution Department of the Midland 
Electric Corporation for Power Distri- 
bution Ltd., and with the Generation 
Department of the City of Birmingham 
Electric Supply Dept. After holding a 
number of positions in the district and 
head office organisations of the Birming- 
ham undertaking, he was appointed in 
1936 to the position of design and devel- 
opment engineer, and in 1944 to the post 
of technical engineer. During that time 
he was responsible for the design and 
development of the Birmingham distri- 
bution networks and for the specification 
and installation of electrical equipment 
associated with Hams Hall “B” and 
Nechells “B” power stations. With the 
nationalisation of the supply industry he 
became deputy sub-area engineer in Bir- 
mingham and in 1951 was promoted to 
distribution engineer at Board h.q. 

Resident engineer at Marchwiel power 
station, North West, Merseyside, and 
North Wales Division of the B.E.A., since 
1950, Mr C. Numn, A.M.1LE.E., has retired 
after completing 40 years’ service. 
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Mr D. P, M. Laing, A.M.LE.£., Western 
district engineer, Glasgow sub-area of 
the South West Scotland Electricity 
Board, who is 
61, retires on 8 
Nov. on com- 
pletion of 40 
years’ service. 
He served his 
a p pre ntice- 
ship with the 
Mirrlees Wat- 
son Co., Ltd, 
from 1907-11, 
and with The 
Fairfield Ship- 
building and 
- En gi neering 
Mr D. P. M. Laing Co., Ltd. 
Glasgow, 1911-12. From 1913-14 he was 
an improver with Mavor and Coulson 
Ltd, and after a few months with Wil- 
liam Beardmore and Co., Ltd, entered 
the services of the Glasgow Corporation 
Electricity Department in 1914 as engin- 
eer-in-charge in power and substations. 
During the 1914-18 war he held a com- 
mission in the Royal Air Force. His 
technical education was obtained at the 
Royal Technical College, Glasgow, and 
at Paisley Technical College. He was 
appointed a mains engineer in 1937, and 
after nationalisation was nominated West- 
ern district engineer in 1948, Well-known 
as a vocalist, he was a pioneer broad- 
caster with the B.B.C. and broadcast in 
the first public radio transmission in 
Scotland which was transmitted by the 
Marconi Company’s engineers under the 
sponsorship of the Daimler Motor Com- 
pany, before the B.B.C.’s 5 SC station 
opened in 1923. 

The Rt. Hon. Arthur Creech-Jones, a 
part-time member of the Southern Elec- 
tricity Board, has resigned from that 
position on being nominated as a candi- 
date for Parliament. The Minister of 
Fuel and Power has appointed Councillor 
W. H. G. Button and Alderman G. C. A. 
Mann as members of the South Eastern 
Electricity Consultative Council. Alder- 
man W. L, Lorkin, A.M.1.£.£., and Mr 
M. Lane has ceased to be members of 
the Council. The death occurred recently 
of Alderman E. A. Hayler, C.C., of Hove, 
who was also a member. 


Mr A. E. Millard, left, receives the gifts from Mr Davies 


A traveller well known 
to electrical contractors 
and retailers in the South 
of England, Mr W. 
Bowthorpe recently com- 
pleted 50 years’ service 
with the General Electric 
Co., Ltd. To mark the 
occasion Mr Leslie 
Gamage, vice-chairman 
and joint managing direc- 
tor, made a presentation 
on behalf of the Com- 
pany, when our accom- 
panying photograph was 
taken. Mr Bowthorpe joined the G.E.C. 
in 1904 and began his career in the 
Fittings Department, which was then 
housed in Upper Thames St. After five 
years there and in the Company’s Head 
Office, at that time in Queen Victoria St, 
in 1909 he became a country traveller 
for the whole of Southern and South 
Western England. Apart from 44 years 
war service, Mr Bowthorpe has continued 
to represent the G.E.C. in the South ever 
since. From 1922 he has operated in Kent 
and Sussex, concentrating more recently, 
as the company’s representation in the 
South has increased, on Sussex. 


Mr Kenneth Cork has been elected a 
director of the Radio and Television 
Trust Ltd. Captain C. R. Cook has re- 
signed from the board. 


Four new appointments have just been 
made by the Stanton Ironworks Co. Ltd. 
They are, Mr G. R. Buckley, as general 
works manager; Mr E, Morgan as gen- 
eral manager in charge of research; Mr 
L. Rawlins as commercial manager, and 
Mr J. D. Hickman as export manager. 


Mr W. T. Clarke, works manager, and 
Mr A. Wilkinson, works foreman, with 
Premier Lamp and Engineering Co. Ltd., 
have been presented with a cheque for 
£100 and a television set respectively, by 
Mrs R. L. Woosnam, wife of the man- 
aging director, Mr R. L. Woosnam, in 
recognition of their 30 years’ service. On 
behalf of the employees Mr Clarke was 
also presented with a wrist watch, and 
Mr Wilkinson an electric fire. 

The fifty years service with Walsall 
Conduits Ltd. of Mr A, E. Millard, man- 
aging director of the company, has been 
celebrated by the employees 
this month. Mr A. E. Millard 
commenced his career in 1904 
at the then Walsall Hardware 
Co., as office boy, and after 
some years became general 
manager at the new and 
larger premises in Ablewell St, 
Walsall. In 1929 the whole of 
the manufacturing side of the 
company was transferred to 
Excelsior Works, Dial Lane, 
West Bromwich, to join the 
Tube Mills and part of the Iron 
Foundry which were already 
there. When the company was 
made public ii 1936 Mr A. E. 
Millard was made managing di- 
rector and since that date the 
business has continuously ex- 
panded until it now employs 


Mr Leslie Gamage makes the presentation to Mr Bowthorpe 


approximately 1,000 people, and has 35 
sales depots throughout the British Isles. 
To commemorate his lengthy service, Mr 
Millard has been presented with a hand- 
some silver tray with cut-glass decanters 
and glasses which were subscribed for by 
all employees of the company. The pres- 
entation was made by Mr Jack Davies, 
foundry manager, who has worked with 
Mr Millard for the whole of the fifty 
years. 


British Insulated Callender’s Cables 
Ltd. announce the following board 
changes and appointments effective from 
1 Dec. next: Mr W. H. McFadzean, 
chairman and chief executive, will be- 
come chairman and managing director; 
Mr D. W. Aldridge will become deputy 
chairman; Mr H. J. Stone, deputy chief 
executive, is to be general manager; Mr 
W. C. Handley will become deputy gen- 
eral manager; Dr L. G. Brazier, director 
of research, will become director of 
research and education; Mr R. M., Fair- 
field will be appointed to the board as 
director of production and engineering; 
and Mr D. T. Hollingsworth will be 
appointed to the board and will give up 
his present position as chief engineer to 
take up an important appointment in an 
associated company. 


OBITUARY 


Mr Ainsley Cook, who died on 3 Oct, 
aged 76, was one of the original members 
of the staff of Electromotors Ltd, when 
that concern was founded more than fifty 


years ago, and became a director, in 
charge of sales, Shortly after the amal- 
gamation of the company with Laurence, 
Scott and Co., Ltd, he joined the 
Norwich staff of Laurence, Scott and 
Electromotors, Ltd., where he took charge 
of the rapidly-growing A.C. Estimating 
Department. Mr Cook was due for 
retirement when the last war began, but 
remained at work until after the end of 
hostilities, and then continued to spend 
some time in the service of the company 
on special technical investigations until 
he was taken ill about two years ago. 
Mr HI. J. Deacon, M.1.MECH.E., M.1.P.E., 
a member of the General Manufacturing 
Department of Standard Teiephones and 
Cables Ltd, died on 29 Sept, aged 56. 
He joined S.T.C. at the end of 1923 
after a period with Fraser and Chalmers 
Engineering Works, and he contributed 
much to the work of establishing the 
system of cable factories which produced 
the European telephone cable network. 
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Mr W. H. Palmer, who was section 
engineer of the Transmission Department 
of the Central Electricity Board at 
Rotherham for some years, died recently. 


Mr B. E. Evans, proprietor of Standard 
Accumulators (Ireland), died recently, 
aged 57. 


Mr H. W, Leonard, who died on 7 Oct, 
served with the General Electric Co., Ltd., 
for 36 years. He was a senior member 
of the G.E.C. Publicity Organisation, and 
for many years held the position of space 
buyer, from which he retired in Sept. 
1946. 

Mr §. J. R. Allwood, A.M.1E.£., who 
retired a year ago from the position of 
principal assistant (electrical) to the mech- 
anical and electrical engineer, British 
Railways, London Midland Region, 
Derby, died on 1 Oct., aged 65. 


Mr J. Bloome, A.M.1.£.£., who has been 
on the engineering staff of J. D. Crozier 
and Partners, consulting engineers, for 
the past eight years, died on 16 Oct., 
aged 53. 

Mr J. J. Ireland, manager of the 
Grantham district of the East Midlands 
Electricity Board, died on 17 Oct., aged 
51. After attending Thetford Grammar 
School, Mr Ireland joined Laurence Scott 
and Co., Ltd., at Norwich as an appren- 
tice in 1918, and continued with the com- 
pany as an electrical draughtsman until 
1928. During the next five years he 
gained experience with Clarke, Chapman 
and Co., Ltd., British Thomson-Houston 
Co., Ltd., and W. T. Henley Telegraph 
Works Co., Ltd. In 1933, he joined the 
Mid-Lincolnshire Electric Supply Co., 
Ltd., as assistant engineer at Lincoln, 
becoming district manager of the com- 


NEW LITERAT 


Electrical Who’s Who 


GAIN enlarged with the addition of 

further names, this new edition (the 
third) once more provides a comprehen- 
sive guide to the leading members of the 
professional and industrial branches of 
the Electrical Industry. As before, the 
names are placed in alphabetical order, in 
most cases an abbreviated biography be- 
ing included, and all the information has 
been brought up to date. A new feature, 
which should prove valuable, is an index 
in which the entries are classified under 
the names of the companies, boards, Gov- 
ernment Departments, etc. Claiming that 
practically everybody of importance in the 
electrical world is to be found ‘between 
its strong covers, the Electrical Who’s 
Who has already proved itself an indis- 
pensable volume on the reference shelf. 
Even at its increased price of 21s., it is 
a “must” for the library. Distributed by 
lliffe and Sons. 354 pages, 8} in. by 6 in. 


Electrical Contractors Year Book 


N this 1954-55 edition the list of names 

and addresses in the Membership 
Section, given in geographical order in 
the previous edition, have now reverted 
to the traditional order of the branches. 
To assist readers, however, there is 
included a list of place names with a 
cross reference to the branches concern- 
ed, from which firms in a particular area 
can be selected without much difficulty. 
Otherwise the volume conforms to prac- 
tice of previous years, with a fairly 
lengthy exposition on the law for elec- 
trical contractors, the 1937 Electricity 
Supply Regulations, and full details of 
the wages agreements and working con 
ditions applying in the contracting indus- 
try. An addition is a short list of other 
special regulations. Strongly bound, to 
withstand frequent use, this volume pro- 
vides up-to-date information of value to 
all concerned in the contracting industry. 
Published by the Electrical Contractors 


Association. 761 pages, 44in. by 74 in. 
price 20s. 


Raw Materials for Electric Cables 
by A. King and V. H. Wentworth, 
B.SC., A.R.LC., A.R.AE.S., F.LR.I. 
Wits their background of the special- 
ised and highly skilled industry of 
cable manufacture, the two authors 
(whose own fields are in power, rubber 
and plastic cables), with assistance cover- 
ing other branches of the industry, have, 
in this book, provided clear and forth- 
right information of the sources of all 
materials used in their industry. More- 
over, the details given of the chemical, 
physical and mechanical properties of 
each material claims for this work a place 
on the bookshelf of all persons involved 
with cables, whether from the manufac- 
turing, or utilising side. 


BOOKS 


Electrical Ignition Equipment, by F. G. 


Spreadbury. Discusses principles, con- 
struction, design and testing of ignition 
equipment for i.c. engines together with 
engine requirements and ignition condi- 
tions. Published by Constable, 227 pages, 
84 in. by 54 in.. Price 25s. 

Laplace Transforms for Electrical 
Engineers, by B. J. Starkey. General in- 
troduction to a large subject, using a 
physical rather than purely mathematical 
vocabulary. Published for the “Wireless 
Engineer,” by Iliffe and Sons, 279 pages, 
84 in. by 54 in. Price 30s. 

Electrical Engineer’s Reference Book, 
edited by E. Molloy, M. G. Say and 
R. C. Walker. Considerable number of 
new sub-sections in this edition, includ- 
ing new material in the “Progress” sec- 
tion. Seventh edition, published by 
Newnes, 2,184 pages, 74 in. by 4} in. 
Price 70s. 

Practical Television Circuits, by F. J. 
Camm. Constructional details with wir- 
ing diagrams of a number of tested and 
successful television receivers, suitable 
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pany at Grantham in 1945, He was 
appointed manager of the Grantham dis- 
trict of the. Board in 1948. 


Mr J. Walton, F.1.A.c., manager of the 
Tamworth district of the East Midlands 
Electricity Board since 1948, died on 16 
Oct., aged 56. Mr Walton, who was edu- 
cated at Polesworth Central School, 
started his business career with the 
Pooley Hall Colliery, Ltd., in 1911, and 
became accountant of the Electrical 
Supply Department of the company in 
1923. He was appointed accountant of 
the Tamworth District Electric Supply 
Co., Ltd., on its formation in 1930, and 
acting local manager in 1945. 


Mr F, Isherwood, a director of York- 
shire Switchgear and Engineering Co., 
Ltd., for about 30 years, died on 15 Oct., 
aged 74. 


URE 


As copper is the conventional material 
for conductors of power and telephone 
cables, the book logically opens by con- 
sidering this material, giving most atten- 
tion to these applications, which accounts 
for the greatest proportion of copper used 
in the cable industry. The subject matter 
then turns to insulating materials, dis- 
cussing the full range from paper, insulat- 
ing oils and compounds, to the various 
types of plastic sheath. Lead and alum- 
inium are then introduced, followed by 
a useful consideration of armouring, and 
the properties, manufacture and use of 
steel. Further types of insulant—textiles, 
wax impregnants, lacquers and _ special 
types receive due treatment, with a clos- 
ing chapter discussing control of cable 
quality. Published by Benn, 362 pages, 
84 in. by 54 in. Price 42s. 


RECEIVED 


for amateur construction. Published by 
Newnes, 288 pp., 74 in. by 44 in. Price 15s. 

A Concise History of Mathematics, by 
D. J. Struik. Follows mathematics from 
earliest records to beginning of present 
century, emphasising development of a 
few main ideas. Published by Bell and 
Sons, 299 pages, 74 in. by 4} in. Price 14s. 

The Properties of Tin. Completely re- 
vised edition carried out by C. J. 
Faulkner for the Tin Research Institute, 
aiming at giving one recommended value 
for each property under stated conditions. 
Fourth Edition, published by the Tin 
Research Institute, Fraser Rd, Greenford. 
Middlesex, 55 pages, 93 in. by 6 in. Price 
2s. 6d. 

Fundamentals of Electrical Engineering 
in M.K.S. Units, by E. Hughes. Standard 
text book covering syllabuses of 3rd year 
O.N.C, course, Ist year for an engineering 
degree and C. and G. Inter. in “Electrical 
Engineering Practice,” and using m.k.s. 
units throughout, Published by Longmans, 
Green and Co., 470 pages, 74 in. by 43 in. 
Price 12s. 6d. 
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PROBLEMS AND PRACTICB 


Running Joints 


HE method showing the use of a 

conduit box to eliminate running 
joints, found by W. Satchwill whilst re- 
wiring an old installation (Sept. 23 issue) 
must have been used in the early days 
of conduit running. The idea is a bad 
one and I hope none of your readers 
tries it. Apart from the waste of using 
an oversize fitting and two reducers, the 
amount of thread left in the reducers 
after they are pulled up would not be 
sufficient to make it mechanically safe or 


% conduit 


% lock nuts — 
box. 4s 
\ 


\ % conduit 
. 


% coupling 
%x 1% nipple 
Suggested method of making a running joint at 
a conduit box 


% conduit 


good continuity, even if lock nuts are 
used. Moreover the sharp threads inside 
the reducers would most likely damage 
the cable as the conduit, when using 
reducers, should always be threaded long 
enough to cover the inside threads. The 
best way of making a running joint at 4 
conduit box is by screwing the box on to 
the conduit one end and fitting a nipple 
in the other end, which is secured with 
a lock-nut, as shown. It is then only 
necessary to connect an ordinary runner 
to the nipple.—R. W. Marrison. 


Bugs on the Board 


WING to severe weather, I was 

forced to remain for a couple of 
days in a large town in the interior of 
Brazil, staying at a hotel whose pro- 
prietor, as a result of previous visits, 
was well known to me. Not only one of 
the big political mandates of the town, 
this gentleman was also owner of a 
large daily newspaper which renders him 
a considerable revenue. As the paper’s 
staff have to work practically all night, he 
had installed his own power station as 
the town’s supply closed down shortly 
after midnight. 

On this occasion, the proprietor 
approached me with the information that 
his press had been closed down for the 
last five days due to a generator fault, 
dropping the hint that he would like me 
to have a look at it. On the way down 
to the power station, he told me that 
four of the best electricians from the 
State’s capital (whom he had called in 
svecially) had unanimously declared that 
the generator’s armature had burnt out. 

On arriving, I observed the machine to 
be an ordinary d.c., shunt wound type, of 
German origin, rated at 170 kW, 110 V, 


In Engineering 


Every engineer has a story to tell; why not 
tell yours on this page? We welcome con- 
tributions to this feature, and those pub- 
lished will be paid for at our standard rates. 
Problerss which are encountered and over- 
come in day-to-day maintenance or installa- 
tion of electrical plant; useful methods and 
techniques developed for specific jobs, or 
current practices, all make instructive read- 
ing for others. We will also consider for 
publication problems requiring an answer. 
Sketches are often helpful and need only be 
rough, as they will be redrawn before use. 





1,100 r.p.m. It had been partially dis- 
mounted, the brush holders and armature 
lying apart, the frame and field coils 
still in place. To all appearance the 
armature looked in order but I refrained 
from giving an opinion until I myself 
had examined it. Conseauently, next 
day, armed with a radio test instrument, 
(the only instrument obtainable) and 
with the help of a 6 V battery, I carried 
out usual tests for earth and continuity, 
proving to my satisfaction that no short- 
circuits existed in or between the arma- 
ture coils. Moreover, field coils, and 
switchboard connections were also in 
order so the machine was reassembled 
and run up to speed, but even with the 
field regulator at maximum no results 
were obtained. Finally, after rocking the 








| 


| 














Fortunately only a rare source of trouble—cock- 
roaches nestling ,across armature terminals, 
and their eggs short-circuiting field terminals 


brush assembly up and down, I was able 
to obtain a fluctuating voltmeter reading 
from 10 to 25 V and a feeble glimmer in 
the pilot lamp. 

Undoubtedly, everything pointed to a 
faulty armature and I began to believe 
the electricians (two of whom were 
familiar to me), but long experience had 
taught me to remain firm in my convic- 
tions after a personal examination of this 
kind of electrical problem. As a last 
resort, some fully charged batteries were 
connected direct to the field coils, with 
the aim of drying out the armature in 
case it should have become damp due 
to the bad weather. After five hours 
running, with a considerable temperature 
rise in this part of the machine, no 
improvement was obtained. 

After eliminating those tests already 
carried out, I was left with two 


items yet outstanding—the insulation 
between brush and brush holder, and the 
machine’s output terminal board. As the 
brushes were in order, I removed the 
terminal board, the ordinary 6 in. by 4 in. 
by 4 in, bakelite slab. 

On its removal two enormous cock- 
roaches were found, still alive, and com- 
fortably nestled across the main genera- 
tor’s terminals, whilst a neatly laid layer 
of eggs spanned the board between the 
two field terminals. These cockroaches, 
incidentally, are not the ordinary house- 
hold kind, being considerably larger— 
up to 3 or 4 in. long—and are frequently 
found and bred on the Brazilian palm- 
tree. Although sluggish in their move- 
ments, they are very ferocious and their 
bite is venomous. Knowing the disastrous 
effect of the acidic mucous they leave 
along their trail, I at once attributed the 
fault to their presence. 

On examination (after carefully re- 
moving the cockroaches with pliers and 
leaving the eggs in position) the board 
was found to be covered with mucous, 
whilst a test showed the _ resistance 
between the main terminals to be only 
200 ohms, and the field terminals to be 
effectively short-circuited by the eggs. 
These abnormal conditions were clearly 
the reason for the generator failing to 
build up voltage, and when, after thor- 
ough cleaning, the terminal board was 
replaced, the machine generated immedi- 
ately without further trouble.—E. Garis. 


Creep of Ball Races 

JHEN creep of ball bearing races is 

encountered it should be realised 
that this trouble does not arise from 
friction in the bearing itself. There was 
a school of thought which held the 
opinion that slow creep of the outer race 
would eliminate continuous stress on a 
particular section of the outer race thus 
equalising the wear but this is not proved 
in practice. Creep will cause wear of the 
bearings and housing and where high 
pressures and minute movement are en- 
countered “fretting corrosion” results, 
the product of which (iron oxide) if 
gaining entry to the bearing will effect- 
ively shorten its life. 

Generally unbalance of the rotating 
member will tend to cause creep in a 
stationary journal race and intermittent 
loading will a'so produce this tendency. 
The effect of out of balance is that the 
point of maximum load circulates round 
the stafionary race tending to drag it 
round in its housing. Creep is never desir- 
able and care must be taken to ensure 
correct dynamic balance of the rotating 
member and the mounting of the bearing 
must be square and in accordance with 
the makers’ recommendations regarding 
fits—‘‘Torque.” 








Equipment 


for 
Industry 





Busbar Trunking 
& Spy modern method of transmitting 
power round a factory or other 
industrial installation is by using busbar 
trunking. Simple to install and requiring 
no maintenance its popularity is on the 
increase. A new metalclad distribution 
system produced by GENERAL ELECTRIC 
Co., Ltp., Magnet House, Kingsway, 
has busbar capacities ranging from 75 to 
200 A and is said to have retained all 
the installation advantages of the heavy 
pattern trunking. 

Conductors for the system, either 2, 3 
or 4, are of hard drawn copper bars in 
sections and } in. x + in. for 75/100 A 
and 3 in. by 3/16 in. for 150/200 A. To 
allow for expansion or contraction under 
varying temperatures, special joints are 
incorporated, these are placed at 12 ft 
intervals along the trunking. Supporting 
points 3 ft apart are provided within the 
trunking by Bakelite insulators. Where 
fused tap-off outlets are required at 2 ft 
centres, additional supports are provided. 

The trunking is made in 12 ft sections 
and measures 9}in. by 24in., the mild 


Tap-off units are available in either 30 or 60 A 
rating for this new busbar trunking seen above 


steel casing being of 16s.w.g. Terminal 
stop ends, conduit or cable and universal 
entry units may be supplied in addition 
to horizontal and vertical right angle 
bends, tee and intersection units, These 
are all similar in section to the trunking. 

Tap-off units, one is illustrated below, 
are capable of handling up to either 30 
or 60 A. Supporting members, jin. dia- 
meter rustless steel, are fitted with wing 
nuts and washers and each unit has 
robust contact fingers. Members are 
arranged to prevent accidental reversing 
of phase sequence and form part of the 
tap-off unit, since they are threaded at 
the upper end for screwing internally 
tapped sections within the trunking. This 
permits the tap-off unit to be secured 
to the system from the underside. 

Contact fingers are of two kinds, the 
one has heavy copper contacts reinforced 
by steel springs, and the other contacts of 
a specially designed extrusion. Mouldings 
fitted within the unit, shroud the contact 
stems and are designed to permit removal 
of unwanted contact fingers and strapping 
of stems as required. Each tap-off unit 
contains fuses and link for d.p., s.p., and 
n.t.p. or t.p. and n. systems as required. 
Horizontal tap-off units may be supplied, 
in which case the hinged door opens 
downwards. 


This novel method of securing insulation has 
great possibilities 


Fixing Insulating Sheets 
A NEW technique employed by the 
Admiralty, for fixing insulation to 
metal surfaces is now available and is 
suitable for use in applications where it 
is necessary to attach thermal or acoustic 
insulation. For some time now warships 
have had deck and bulkhead insulation, 
the material used for this purpose being 
a fibreglass sheeting known as “Navy- 
board.” The procedure adopted for 
securing this sheeting was developed by 
the stud-welding division of CROMPTON 
PARKINSON LtTp., Crompton House, Ald- 
wych, W.C.2. The technique consists of 
initially stud-welding 3/16in. diameter 
pins (these have flat, slightly chamfered 
ends) to the platework. Insulation is then 
impaled on the pins and secured by 
polythene-capped “Speed Fixes.” These 
are perforated spring steel washers 
having two teeth, When pressed over 
the pin, which may be steel or alumin- 
ium, the teeth grip it tightly. Advantages 
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claimed for this system are simplicity, 
speed and low cost in addition to the 
consideration that the surface is not per- 
forated and this precludes formation of 
weak spots susceptible to corrosion and 
mechanica] stresses. 


Miniature Relay 

9 ronenresate designed to meet the 
requirements of the aircraft industry 

and for use in electronic equipment and 

industrial control systems a new minia- 


Light in weight these relays are suitable for 
use in aircraft 


ture relay, the type “J.O1,” is robust yet 
smal] and light, Many features normally 
included in large equipment have been 
embodied and these include laminated 
armature and frame, “Oilite” bearings 
and buffered contacts. Coils are wound 
for operation on up to 250 V and contact 
sets can be arranged to make (n/o) break 
(n/c) or changeover. Close stacking is 
facilitated by the low heat dissipation 
claimed for these relays. Soldering tags 
are all at one end, Coil burden is norm- 
ally 2-5 VA. The relays are manufac- 
tured by BESSON AND ROBINSON LTD., 6 
Government Bldgs, Kidbrooke Park Rd, 
S.E.3. 


Aluminium Cable ratings 

REAT advances have been made in 

recent years in the use of aluminium 
in cable technology, not only for conduc- 
tors but for sheaths also. Earlier this 
year we published tables showing the 
rating and size of such cables and now 
this information has been published, in 
the convenient form of a booklet, by the 
CABLE MANUFACTURERS ASSOCIATION, 
52/54 High Holborn, W.C.1. This publi- 
cation entitled “Current ratings for 
aluminium cables” gives full information 
on all types of cables manufactured, in- 
cluding those for use on a.c. and d.c. 
systems and S.L. cables. 

Two further publications issued concur- 
rently. are “Plastic cables and flexible 
cords” ard “Paper insulated power 
cables.” These cover the history of the 
development, and manufacturing tech- 
niques of the respective types and are of 
more general interest. All three booklets 
are obtainable on application to C.M.A, 
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Scemco’s “Cascade” is New 
Fa feted in great demand is the new 
“Cascade” fitting introduced by 
Scemco LTD., 6 Soho St, W.1. It is a twin 
lamp fitting with all-plastic diffuser made 
in various sizes, Size S5ft twin costs 
£15. 15s, plus £1. 5s. 4d. p. tax; 4 ft twin 
costs £14. 14s, plus £1. 2s. 6d. p. tax; 2 ft 
twin 40 W £10. 17s. 6d. plus 13s. 2d. p. tax 
and 2 £t twin 20 W £10. 10s, plus 13s, 2d. 
p. tax. Colours amber and pink 10% 
extra. Fittings are sold complete with 
all control gear but lamps are extra. 


isc ahi OR Rela aaa ae 


Plastic cell diffuser is a feature of the Cascade 


Britannic Flexible Again 
ANNOUNCEMENT by | BRITANNK 
ELECTRIC CABLE AND CONSTRUCTION 
Co., Ltp., says that they are again able 
to make prompt deliveries of flexible 
rubber-insulated trailing cables, to meet 
the requirements of collieries, quarry 
excavators, mobile crane operators, and 
also for electric welding circuits, 
Completely . homogenous, compound 
rubber-insulated and sheathed steelwire- 
armoured power’ cables, _ specially 
designed to meet the arduous conditions 
encountered in mine shafts and under- 
ground workings, can now also. be 
supplied at short notice in a wide range 
of conductor sizes. The firm’s address is 
Iver, Bucks. 


** Hy-Ray” for Window Lighting 
EW semi-recessed window lighting 
fitting for use with either 100 or 

150 W b.c. pearl lamp is one of a new 

range introduced by CouRTNEY POPE 

(ELectricaL) Ltp., Amhurst Park Works, 

Tottenham, N.15. This D.112 “Hy-Ray” 

fitting is fabricated from super pure ano- 

dised aluminium. It is adjustable, pattern 


Hy-Ray is one of a new range by Courtney Pope 


“weighted base. 


pierced for decoration and has an annular 
slot for ventilation. It requires a 7} in. 
diameter cut out for fixing and is supplied 
complete with soffit ring, fixing screws, 
and holder at £2. 15s. A louvre is 10s. 6d. 
extra. 

Courtney Pope say that they have pro- 
duced a complete range of fittings, some 
smaller and some for surface mounting, 
amongst which the architect will find 
what he wants without the need for 
special production. 


Frigidaire Price Drop 

UBSTANTIAL reduction in the price 

of the 44.cu ft “Family” model re- 

frigerator down to 66 guineas inc. p. tax 

is announced by FRIGIDAIRE DIVISION OF 

GENERAL Motors Ltp., Stag Lane, 
Kingsbury, N.W.9. 

This is the third reduction in price of 
this model which started life eighteen 
months ago costing £99. 19s. Despite con- 
stant improvement it has been found 
possible to reduce the price three times 
as sales volumes have increased thus 
resulting in lower production and distri- 
bution costs. 


Desk Model Klamplight 

E | geri of Klamplights by BATTEN- 
BERG AND Co., Ltp., 7 and 8 Great 
Winchester St, E.C.2, has now been aug- 
mented by a desk model, Fully adjust- 
able this new model stands firmly on its 
In common with all 
other Klamplights this new model is 
hand-made from seasoned beech and wax 


This desk model is first of many new models 


polished by hand for a perfect finish. The 
shade is spun aluminium stove enamelled 
in seven attractive House and Garden 
colours. Retail price is 29s. 9d. complete. 


—and more new types to follow 
In addition the company is introducing 
later this year a new range of household 
and industrial reflector shades in various 
shapes and sizes and finished in the usual 
glossy enamel. ?rices will range from 5s. 
3d. inc. tax. An_ industrial spotlight, 
bullet-shaped with an adjustable swivel 
designed for window and display illum- 
ination, will be introduced in a variety of 
colours, price 35s. less trade discount, 
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“ Mitey ’’ Midget Hairdryer 


NLY 54 in. 

overall and 

weighing under one 

pound the “Mitey” 

hairdryer by BEsT- 

FREND  ELECTRICAI 

’ Co., Lrp., Diceland 

Works, Banstead, 

Surrey, certainly 

\ seems at 45s. plus 

8s. 3d. purchase tax 

to jusuty the makers’ claim that it is 

the smallest, lightest and cheapest hair- 
dryer On the market, 

Made in two. models, Justrous walnut 
and porcelain ivory (47s. 6d. plus 8s, 8d. 
purchase tax) the “Mitey” is controlled 
by push button switches. 

For use on a.c./d.c. 200/250V (or 
100/130 V the “Mitey,” fitted with TV 
interference suppressor is supplied com- 
plete with zipped pigskin leatherette 
wallet. 


Floor Fitting by Froy 

OW marked by Froy.ectric Ltp., 
Leamore St, W.6, wholesaler side 

of W. N. Froy Ltd. (see ELectrRIcal 
TIMES, 7 Oct., p. 532) is an adjustable 
standard lamp. It is made of anodised alu- 
e minium in red, 
green or blue 
with the adjust- 
ing unit and 
rings chromium 
plated. The 
centre shaft is 
telescopic and 
can be fixed at 
any height from 
4ft 6in. to 6ft 6 
in. from the 
floor. Retail 
price is £6, 1s. 
11d. (excluding 
shade). Great 
advantage of 
the fitting apart 
from _adjusta- 
bility is its light 
weight and 
good _ stability. 
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Miniature Motor for Modelmakers 


EW style, redesigned and improved, 

the Ever Ready 6 V miniature mode] 
motor is now available. This little motor 
—it weighs only 1-4 oz and measures | in. 
dia x 1 3/32in. long excluding spindle 
projecting 19/64 in. each end—has been 
designed by the Ever Reapy Co. (GREAT 
BRITAIN) Ltp., Hercules Place, N.7, to 
operate primarily from a 6 V dry battery. 
B.h.p. of the motor at maximum effi- 
ciency is ‘001 at 6,000 r.p.m. Current 
drain at speeds between 4,000 and 9,000 
r.p.m. under load varies between -25 and 
‘8 amps. 


Just the job for the miniature modeller 


Available with or without black cellu- 
lose mounting the motor is enclosed in 
a cream cellulose acetate casing. It has 
bronze self-lubricating bearings and has 
contacts wired with p.v.c. leads. Price is 
9s. 11d. 


The ‘*Adamaid” Washes Dishes 


ATEST “Ada” washer is a three 
action automatic machine handling 
dishes. 

Made by Apa (Hatirax) Ltp., John- 
son St, Halifax, a firm with a reputation 
for quality the “Adamaid” is a neat effi- 
cient machine which washes, rinses and 
dries dishes in an automatic operation. 
The machinery is housed in a durable 


A most desired “domestic ’’ 


cream or white enamel cabinet, rust- 
proof throughout and measuring 36 in. 
high by 22 in. square, 

Designed to handle even the most 
fragile glass and crockery safely in the 
“easi-lift” containers with a “Roto-swirl” 
action, the “Adamaid” completes the 
whole action in three minutes. Mainten- 
ance and operating costs are negligible. 
Guaranteed for 5 years the “Adamaid” 
costs £49. 10s, plus £19. 6s. tax. 


‘* Ali solder” for Aluminium Jointing 


ESTS carried out on “Ali Solder” 
now distributed by AGRon Ltp., 14- 
18 Queen Victoria St, E.C.4, have proved 
to their satisfaction that this new alumin- 
ium solder is easy to use, is free running, 
has excellent cohesion qualities and good 
resistance to corrosion and salt sea water. 
At present “Ali solder” is only obtain- 
able in stick form, each being approxi- 
mately 4 in. dia. and weighing 2 oz, the 
price being 26s. per lb. The ease and 
economy of use by unskilled labour is 
emphasised by the distributors. 


7-8 Ib per charge from the Easipeel 


Power Peeling Potatoes 

ANDLING 7-8 lb potatoes or other 

root vegetables per charge the 

Easipeel portable electric potato peeler 

by LaBouR SAVING APPLIANCES LTD., 5 

and 7 Chester St, Manchester 1, retails at 
£28. 

Peeling is by normal carborundum 
plate and sides powered through belt 
drive by a Hoover squirrel cage induction 
motor. Bearings are of the oil retaining 
phosphor bronze type. The machine is 
strongly constructed of cast aluminium 
and weighs 38 lb. It is especially suit- 
able for small hotels, cafes and other 
caterers. 


Choose Chalfont for Quality 


WO recent additions to the domestic 
appliance range of CHALFONT ELEC- 
TR!CAL Propucts Ltp., Tyrell St, Leices- 
ter, are the “Streamline” automatic elec- 
tric kettle and the “Popular” washboiler. 
The former is a robust 4 pint mirror 
finish aluminium kettle selling at 54s. 
\t is designed for hard work yet has good 
appearance. Selling features are the com- 
fortable one-piece plastic handle, a large 
lid, for easy filling, with generous steam 
vents. It is a full-sized kettle loaded 
1,500 W yet we understand it will boil 


as little as one pint in just over 2 
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minutes. A thermal cutout safety device 
is fitted. 

The “Popular” washboiler is an all-steel 
galvanised pan with lid and fitted with 
robust rapid-heating element. Its price 
is 67s. 6d, retail and distribution is 
through normal trade channels. 


Philips Wooden Farrowing Unit 
— low initial cost and efficiency 

were the two factors required by 
breeders which led Pures ELECTRICAL 
Ltp., Century House, Shaftesbury Ave, 
W.C.2, to design their new DUW/250 
unit. 


The DUW 250 is a low-cost unit 


It is constructed of substantial flame- 
proofed plywood painted in blue, flame- 
proof paint with the edges reinforced. 
Two standard ceramic holders are used 
and as the unit is completely insulated 
there is said to be no special earthing 
precautions required. Two 250 W Infra 
Red heaters are used (18s, 5d. each) and 
complete with holders and two E/44 
heaters, the unit sells at 67s. 6d. (no tax), 


TRADE PUBLICATIONS 


WASHING MACHINES.—New section for 
the English Electric Demonstrators Bul- 
letin is that dealing with the 10-gallon 
capacity washing machines produced by 
the company. 

CONSTRUCTION UNITS.—Trisec cold 
rolled triangular section, a new rapid con- 
struction medium, is described in a book- 
let issued by Imex Enginéering Ltd., 257 
Eglington St, Glasgow, C.5. 

RaDIo EQUIPMENT.—New electronic and 
radio equipment literature issued by The 
Plessey Co., Ltd., Ilford, Essex. Includes 
“Type PR SIC fixed station H.F. Fixed 
Frequency Receiver” Types RR53A and 
PR 53C for diversity working. Frequency 
shift keying equipment for radio tele- 
typewriter applications and a brochure 
listing new Radio and TV components. 

SWITCHGEAR.—Bill Switchgear  Ltd., 
Aston Lane, Perry Bar, Birmingham 20, 
are now distributing a new price list PL 
1054 which gives up to date prices for 
their switch and distribution gear and 
electrical accessories. 

Pumps.—The Vacseal pump is fully 
described in a new brochure issued by 
International Combustion Products Ltd., 
19 Woburn Place, W.C.1. It is particularly 
suitable yor the handling of liquid con- 
taining solids of an abrasive nature. 

CEMENTS.—A_ new leaflet describing 
Sankey’s Super Acid resisting cement is 
available from J. H. Sankey and Son, 
Ltd., Refractories Works, Ilford, Essex. 
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Plans for Rail Electrification 
BRITISH TRANSPORT COMMISSION REVIEWS SCHEMES FOR FUTURE 


UTURE schemes for railway electrification are given prominence in the sixth 
annual report of the British Transport Commission, published last week and 
covering the calendar year 1953. ‘Amongst schemes out of London involved is that 
for suburban lines running from King’s Cross. Recent work on track widening at 
Potters Bar is considered to make possible the increased train service that would 
foliow electrification, and it is suggested that in any plans for further London 


electrification, high priority must be given to this route. 


Another scheme further 


developed during the year was that for an extension of the present electrified line 
between Liverpool Street and Shenfield to extend to Chelmsford and Southend, The 
line from Fenchurch Street to Southend is to be electrified later. Estimates of cost 
are being made for the completion of Southern Railway electrification to eliminate 


steam traction east of the line Reading- 
Portsmouth, and some consideration has 





| 
| 
| 


also been given to a 71 route-mile elec- | 


trification scheme for Glasgow. 

In the London Transport section of the 
report, the most interesting proposal 
discussed is that for a new tube railway 
running south-west to north-east across 
London. 


The Government has agreed | 


that such a tube should be the subject | 


of intensive planning, and a study of its 
London Consumers’ Council 


discuss Three Problems 
AMONG matters discussed at last week’s 
meeting of the London Electricity Con- 
sultative Council were the identity of 
meter readers, discounts for prompt 
payment of electricity bills, and assisted 
wiring schemes, The problem of making 
the Board’s meter readers easily recog- 


cost and economic effects is being 
carried out. Total cost is put between 
£50 and 60 millions. 

The report expounds at some length the 
Commission’s policy in making a substan- 
tial investment in diesel multiple unit 
trains, It is claimed that these offer the 
benefits of electrification without the need 
for heavy capital expenditure on fixed 
equipment or substantial engineering 
works. “At a time when there are arrears 
of work to be undertaken in rehabilitating 
the railway system as a whole, this is an 
important factor.” It is recognised that 
for the heaviest density of passenger 


| traffic, electrification will probably always 


have an advantage. 
There is no discussion in the report 
of main line electrification. It is noted, 


| however, that during the year all four 


nisable by housewives has occupied this | 
Council for some months now, and it | 


was therefore with some pleasure that | 


members learnt that the Board is propos- 
ing to put all their metermen into uni- 
form. A final decision has not yet been 
taken. The suggestion that discounts 


should be allowed for prompt payment 
cables, showing bon- 


of bills has been rejected by the Board on 


the grounds that the disadvantages of | 
such a scheme far outweighed the advan- | 


tages. The Board’s final decision on the 
suggestion concerning wiring maintenance 
schemes has been sent to the Metropoli- 
tan Boroughs’ Standing Joint Committee. 


The proposal has been rejected, as anti- | 


cipated in these columns some months 
ago. 


defective wiring the 


should rest with 


landlord or tenant, who should take ad- | 
vantage of financial and other facilities | 


made available to them by statute, the 
Board maintains. 


Responsibility for replacement of | 


main-line diesel-electric locomotives were 
transferred to the Southern Region for 


| comparative tests. The two gas turbine 


locomotives in the possession of the 
Commission were employed on main- 
line service in the Western Region, 


Main generator 
ding and cable rack- 
ing at Pretoria B 
power station in § 
Africa. The whole 
of the cabling for 
this station was 
carried out by 
Henley’s (S.A.) Tele- 
graph Works Co., 
Ltd., in Johannes- 
burg. Consulting 
engineers were Merz 
and McLellan of 
Newcastle-on-Tyne. 





Open Days for Welders 
at End of November 


TUESDAY and Wednesday, 23 and 24 
Nov. are the dates of the Open Days 
to be held by the Metallurgica! Labora- 
tories of the British Welding Research 
Association. Researches on ferrous and 
non-ferrous alloys will be displayed 
covering many welding processes includ- 
ing the argon-arc, metal arc and self- 
adjusting arc processes. Those wishing 
to attend should write to the Associa- 
tion’s secretary at 29 Park Crescent, Lon- 
don, W.1. The exhibition will take 


place at that address and admission will 
be by ticket only. 


Radio Engineers announce 
Premium Awards for 
Papers presented in 1953 


PREMIUM awards for papers published 
during 1953 were announced by the 
Council of the British Institution of 
Radio Engineers last week. The premier 
award of the Clark Maxwell premium 
has been presented to the joint authors 
of “An Aerial Analogue Computor.” The 
authors are Messrs W. Saraga, D. T. 
Hadley and F. Moss. Among the five 
other awards announced was the Sir J. C. 
Bose premium. This is the first time 
this prize has been given. It is intended 
for the most outstanding paper by an 
Indian scientist or engineer, and the 
winner is Mr S. K. Chatterjee for his 
“Microwave Cavity Resonators.” 

The Heinrich Hertz premium goes to 
Mr B. E. Kingdon of A.E.R.E., Harwell, 
for his paper on “A Circular Waveguide 
Magic-Tee and Its Applications to High- 
Power Microwave Transmissions,’ and 
the Louis Sterling premium to Mr D. A. 
Bell of Birmingham University for his 
“Economy of Bandwidth in TV.” The 
Marconi premium goes to Mr Paul Eisler 
and the Dr Norman Partridge memorial 
award to Mr J. A. Youngmark. Their 
papers were on “Printed Circuits” and 
“Loudspeaker Baffles and Cabinets.” 

All these awards will be presented at 
the Institution’s annual meeting in London 
next Wednesday. No awards have been 
made this year for the Brabazon, A. F. 
Bulgin and Leslie McMichael premiums, 
because papers of sufficiently high stan- 
dard within the terms of the awards were 
not submitted. 
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Uruguay wants Capital 
(y= of the most important markets 

overseas for manufacturers of elec- 
trical plant and machinery is the smallest 
of the S. American republics, Uruguay, 
often known as the Switzerland of S. 
America because of its stable and demo- 
cratic government, not in keeping with 
the popular impression of those States. 
Business opportunities are plentiful, and 
this is borne out by the Economic Survey 
of Uruguay published last week. 


It must be said at the outset however, 
that opportunities in the domestic market 
are most limited, mainly because Uru- 
guay’s own industry is quite capable of 
coping with the demand, and is protected 
by import restrictions. This particularly 
applies to such items as refrigerators, 
lamps, fittings and washing machines. A 
market does exist still for vacuum 
cleaners, polishers, radiators and drying 
machines. 


As regards capital equipment, the 
picture is quite different. The State Elec- 
tricity Board and Telephone Service 
(U.T.E.) has been carrying out a consid- 
erable development programme calling 
particularly for transformers and trans- | 
mission lines. During 1951, imports of | 
transformers, condensers, rectifiers, etc., 
valued $995,000 of which the U.S. sup- 
plied $417,000 and the U.K. $293,000. 
The market for electric cable is substan- 
tial and the U.K. is well to the fore 
among suppliers. The main source of 
electric energy is the Rincon del Bonete | 
hydro-electric station, situated on the Rio 
Negro. In passing it-should be noted that 
work on that station was initiated by a 
German firm and completed during the 
war by a U.S. company, Total installed 
capacity is 128,000 kW. A further hydro- 
electric station lower down the Rio 
Negro is now planned at Rincon de Bay- 


New Works at Hoddesdon 


IN order to provide more efficient service 
and to provide, in addition, manufactur- 
ing, research and stock facilities, Claude 
Lyons Ltd. have acquired a new freehold 
factory at Ware Rd, Hoddesdon, Herts. | 











Goods for Development 


gorria, thereby providing a further gen- 
erating capacity of 103,000kW. A $33m 
loan was received from the International 
Bank in 1951 for extensions to the Mon- 
tevideo thermal power plant, for devel- 
opment of the grid and modernisation of 
the telephone system. Montevideo’s 
power station began with 90,000kW 
capacity and in 1951 a further 50,000 kW 
capacity was added. Another 50,000 kW 
increase is planned. Several power grids 
cover parts of the country and new trans- 
mission lines are being built. 

Finally, some criticisms 
is said that some sections of British 
industry are still trying to sell unsuitable 
goods to unwilling customers. Sales tech- 
nique and technical service can be 
improved, and the use of Spanish and 
the metric system in trade literature will 
be far more beneficial. Designs must be 
more modern and adapted to Uruguayan 
tastes. Above everything else, however, 
there ought to be more personal visits 
to study the market and check agency 
arrangements, 


Some members of 
the catering trade 
during a tour of 
Simplex Electric 
Ltd’s Blythe Bridge 
factory last week. In 
addition to about 18 
representatives of 
the Catering Equip- 
ment Manufacturers 
Association's various 
manufacture mem- 
bers, the large party 
included _ represen- 
tatives of catering 
associations and the 
Press 
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—— OFFICIAL PUBLICATIONS 


OVERSEAS ECONOMIC SURVEY. 
Uruguay, H.M.S.O. 3s, 6d. (see this 
page). 

BUILDING. List of Government 
Publications, published by H.M.S.O. 

BRITISH TRANSPORT COMMISSION. 
Annual Report, 3s. 6d.; Statement of 
Accounts and _ Statistics, 6s. 
H.M.S.O. (see page 605). 

Gas CounciL. Fifth annual report 
and accounts for 1953-54, Also reports 
of the various Gas Boards and their 
Consultative Councils as well as that 
of the Minister of Fuel and Power. 
H.M.S.O. (see page 577). 











of British | 
export methods might well be noted. It | 


Staff hear of Henley Progress 


MORE than 700 members of the staff of 
the Henley group of companies gathered 
at the Dorchester Hotel, London, W.1, 
on Saturday for their annual dinner and 
dance. Presiding was Sir John Dalton, 
chairman of the group. In reply to the 
toast “The Henley Companies,” proposed 
by Mr S. J. Wilson, he said that so far 
this year the companies had done more 
business than for the same period last 
year. 





Special Street Lighting Units for Kuwait 


STREET lighting for the rebuilt city of 
Kuwait is notable, not only because of 
the size of the contracts placed with 
British firms, but also because of the 
request to break away from conventional 
design whilst keeping units in keeping 
with local surroundings. A _ contract 
worth nearly £100,000 was awarded to 


oie 











Models of Siemens’ 


street lighting units for Kuwait installation 


Siemens Electric Lamps and Supplies Ltd. 
It involved all main roads and an addi- 
tional 500 units for class B side roads. 

The accompanying photograph _illus- 
trates the original models made by 
Siemens following extensive research and 
much trial and error at their workshops 
and laboratories. One development 
resulted in a new starter-switch for the 
fluorescent lamps, whilst the actual paint 
finishes experimented with led to a new 
heat, light and corrosion-proof finish 
which Siemens have named Haliglass. 
Actual production of the lighting units 
is now well in hand. 

Lanterns for the wider roads will house 
three 5 ft 80 W daylight fluorescent tubes, 
and for the narrower roads two lamp 
lanterns will be used. Special attention is 
being paid to the tapering nature of the 
columns. Optical control is by aluminium 
reflectors incorporating a plastic bowl. 
Siemens equipment will be used extens- 
ively. Contracts in the same scheme have 
also been placed with other U.K. firms. 
Incidentally, besides their activities in 
Kuwait, Siemens are also engaged in 
schemes in other parts of the world. 
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New British Factory in South Africa 


Starts Production 


LAST week’s news concerning S. African 
imports brought to mind the importance 
of that country as a market for electrical 
goods. An appropriate follow-up seems 
to be the information that a British 
manufacturer has established a new fac- 
tory in the Union and is taking active 
steps to exploit the market. The com- 
pany is the. Wolverhampton manufac- 
turers of switchgear, transformers, rec- 
tifiers and rotating electrical machines, 
Electric Construction Co., Ltd., and their 
new factory is situated at Duncanville, 
Vereeniging, in the Transvaal, near the 
Orange Free State border and about 35 
miles from Johannesburg. The present 
buildings occupy about an acre but 
nearly seven acres have been .purchased, 
so that plenty of room exists for future 
extensions. 

The factory will produce equipment 
similar to that made at Wolverhampton 
but at the outset jt will be primarily con- 
cerned with the production of trans- 
formers, Manufacturing plants and testing 
equipment installed was made at Wolver- 


General view of 

E.C.C.s . new 

worksin S§. Africa 

rahe 

hampton, and it is noteworthy that the 
works will have its own sand-blast plant. 
Managing director of this S. African pro- 
ject is Mr S. M. Newsome, who has taken 
out with him key personnel from this 
country. Semi- and un-skilled labour is 
being recruited locally and the factory is 
already in production with a sizeable 
order book. 

Vereeniging is a growing industrial 
centre on the Vaal river rapidly becoming 
famous for steel production and heavy 
engineering industries. It is on a coal- 
field and close at hand are the sizeable 
Klip and Vaal power stations. 


Some early §. African manufactures 
leaving the Vereeniging factory. 


“AGREEMENT IN SHELLAC STANDARDS 


LAC was the subject of a_ technical 
committee meeting of the International 
Standards Organisation held in London 
last week. The committee was organised 
in 1948, met for the first time in 1950, 
and had its second meeting in New York 
in 1952. At the opening session of the 
present meeting the chairman, Mr H. M. 
Patel (Secretary, Ministry of Food and 
Agriculture, Government of India) re- 
called that three draft specifications for 
seedlac, shellac and bleached lac had been 
under consideration for five years. There 
was no disagreement on the specifications 
for seedlac and shellac, and few diffi- 
culties on methods of test, except on the 
question of the iodine value of shellac. 
Mr Patel looked forward to the resolu- 
tion of the few remaining difficulties. He 
went on to call for the adoption of 
agreed standards in trade practice with- | 
out waiting for their finalisation, Ways | 
and means of achieving this were included 
in the agenda of the meeting. 


Mr Patel told the committee that the 


Indian Government had before it a pro- 


posal for introducing official certification | 





for all lac exported from India. Inter- 
national standardisation would be of 
value in giving a basis for grading lac 
under such a scheme. 

The meeting did in fact achieve agree- 


ment on the three draft standards men- ‘| 


tioned, and these have now been for- 
warded to 1.8.0. headquarters in Geneva 
for issue to member nations as a draft 
1.8.0. standard. If they are then approved, 
they will attain the status of I.S.O. stan- 
dards with very wide recognition. 


BRIGHTER DATES 


WE ARE extremely grateful for two 
most refreshing calendars sent to us 
during the past week for the year to 30 
Sept, 1955. One reached us from Metro- 
politan-Vickers Electrical Co., Ltd., and 
is adorned, as in previous years, with a 
lovely lady who should enhance office 
walls for 12 months (at least). A second 
was sent by Richard Klinger Ltd., who 
join the few who begin their calendar 


| year in October. They have selected 12 


excellent land.and seascapes representa- 
tive of the British Isles. 


Cable Ship Completed 


A SHIP’S maiden voyage is always an 
event. The C.S. Recorder, latest cable- 
ship to be added to Cable and Wireless 
Ltd’s fleet is now ready to commence 
operation, and when visited last week 
was being loaded with cable for the first 
lap of its journey. From Porthcurno, 
near Land’s End, the ship is following a 
route taking her over the trawler bank 
near the Scilly Isles to Gibraltar and, 
during this first leg, 200 miles of cable 
are to be laid to replace an existing 
cable. 

Eventually the Recorder will be based 
on Singapore, Since she is the largest 
cable-ship of the fleet (3,300 tons) she 
is particularly suitable for work in the 
Pacific. Approximately 7,000 cuft is 
available for stowing cable and complete 
testing facilities are available on the ship 
for location of faults and general cable- 
testing. 


Aluminium for Cable 
ALUMINIUM has in the past few years 
found greatly extended application as a 
cable material. Its availability in this 
field poses many problems for engineers, 
and information and data on the subject 
are welcome. The September number of 
“Development Bulletin” issue by the 
Aluminium Union Ltd, The Adelphi, 
John Adam St, London, W.C.2, is devo- 
ted to the presentation of such informa- 
tion. In successive chapters it deals with 
the basic properties of aluminium, with 
its application as a cable sheath, a con- 
ductor and as cable armouring. Finally 
there is a description of some miscellan- 
eous uses found for the metal in electrical 
cabling and installation work. 








The First Half-Century 


On Tuesday last took place the 
first annual general meeting of what 
was formerly the National Electrical 


Contractors’ Association. This body 
has been incorporated as a limited 
liability company, and the Board of 
Trade has authorised the elision of 
the word “Limited,” the registered 
title being “Electrical Contractors’ 
Association (Incorporated).” The 
members are naturally proud of their 
new dignity, and perhaps a little dis- 
posed to over-rate its importance. 
There is, however, a vast field of use- 
fulness for a body that focuses the 
views and the influence of the installa- 
tion contractors. Already about two 
hundred and fifty firms have joined, 
and a large accession of members is 
anticipated. — From our issue of 20 
October, 1904. 
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Commercial Conferences 


TWO one-day conferences were held 
recently at Hull and Ilkley by the York- 
shire Electricity Board for their com- 
mercial staff. They were attended by the 
chairman, deputy chairman, some part- 
time members, chief officers and sub-area 
managers of the Board, and by some 70 
delegates in each case. The last were 
members of the commercial staff respon- 
sible for showrooms. Before the confer- 
ence each person had to study the chair- 
man’s paper at last June’s B.E.P.C. on 
“The Development of the Domestic Load 
at Home and Overseas.” The conferences 
were divided into seven syndicates who 
spent the morning discussing the paper 
and its implications, In the afternoon 
each syndicate reported to the confer- 
ence, the chairman dealt with points 
arising and there was further discussion. 
The conferences were said to be highly 
successful, 


High Speed Reclosing 


IN our issue of 7 Oct. we referred 
to Mr G. F. Peirson as having been a 
member of the B.E.A. Productivity Team 
which visited the United States in Nov. 
1949. In fact, Mr R. Mallet, who 
at that time was Deputy Chief Engineer 
to the Midlands Board was selected as a 
member of the team. Mr Mallet feels 
that a particular debt of gratitude is 
owed to Mr Matthews of the Detroit- 
Edison Co., for providing necessary in- 
formation on high-speed reclosing tech- 
niques to the members of the team. He 
also would like to point out that it may 
be of interest to record that an order for 
no less than 180 of the B.T.H. Com- 
pany’s reclosers has been placed for the 
Worcester and District Sub-Area alone. 
This shows the Midlands Board’s faith 
in this type of equipment, In the system 
of live-line working at 11 kV, which we 


also described briefly in the article, we | 
mentioned the special tools used. Mr | 


Mallet thinks that credit in the design 
of these tools should be given to Mr J. P. 
Ferrer, Engineer of the Worcester and 
District Sub-Area, 








The electricity stand organised by the | 


E.D.A. at last week's Nursing Exhibition 
held at the Seymour Hall, London, All 


aspects of the part which electricity can | 
. . . . | 
play in the life of the nursing profession, 


whether in the hospital, in district nurs- 


ing, or in the nurses’ off-duty periods, | 
comprehensive | 


were shown—a- most 


display which attracted much attention 


E.A.W. ACTIVITIES 


30th Birthday 

THE E.A.W.’s 30th birthday occurs on 
12-Nov. The Association was founded in 
the home of Sir Charles and Lady 
Parsons in 1924 at a meeting of represen- 
tatives of the electrical and educational 
worlds. Under the leadership of the 
founder-director, Dame Caroline Haslett, 
the organisation has grown phenomen- 
ally. It has been decided that because of 
Dame Caroline’s illness, the official birth- 
day celebrations will form part of the 
30th annual conference to be held next 
April. Dame Caroline is at present recov- 
ering in the country and hopes to resume 
work before the end of the year. 





Teaching Housecraft 
ANOTHER one-day conference’ for 
teachers on Electrical Housecraft, is being 


Latest addition to 
the transport fleet of 
Dimplex Ltd. is this 
5-ton Dodge fitted 
with a Perkins 
Diesel. Special fea- 
ture is the Luton 
bodywork which has 
an electrically oper- 
ated sliding roof, 
and an inset 
the driving 
which is placed one 
of the company’s 
radiators. The latter 
can be illuminated. 
Bodywork is _ by 
Sparshott 


above 
cab in 
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Special Cardiff Meeting 


A SPECIAL open meeting is being 
arranged by the S. Wales branch of 
A.S.E.E. It will take place at the Angel 
Hotel, Cardiff, on 2 Nov. The paper is 
entitled “The Design of Electrical Instal- 
lations in Public Buildings—particularly 
in Schools” by Mr R, C. Woodward. 


organised by the E.A.W. It will take place 
at the Domestic Science Training College, 
Knighton Fields, Leicester, on 20 Nov. 
and follows the most successful confer- 
ences held in the S. West, N. West, N. 
East and Yorkshire. 


Electrical Education 


A SPECIAL week-end conference was 
organised by the E.A.W. Scottish Council 
at the Northern Hotel, Aberdeen, last 
week. Subject of the conference was 
electrical education. 


Scottish Wholesalers entertain 
E.W.F. Council 


THE hospitality of the Scottish section 
of the Electrical Wholesalers Federation 
is impossible to ignore, and once again 
the Council of the Federation accepted 
the section’s invitation this year to hold 
a meeting in Scotland. This time the 
scope of the function was extended and 
invitations sent also to the Councils of 
E.L.M.A., the Rubber and Thermoplastic 
Cable Manufacturers’ Association, and to 
officers of the E.C.A., the E.C.A. of 
Scotland, the Assoc, of Manufacturers of 
Small Switch and Fuse Gear, and the 
Assoc. of Manufacturers of Electric 
Wiring Accessories. Unfortunately the 
A.M.E.W.A. and E.C.A. were unable to 
be represented. 

The meeting took place at the Turn- 
berry Hotel in Ayrshire. Apart from the 
business sessions there were golf compe- 
titions and the annual dinner. As in 
previous years, the function was highly 
successful, 














Register that trickle of current 


Meters with bearings having appreciable static friction can miss 
a lot of revenue. 
F.B.C. miniature ball bearings are now at the disposal of meter 
manufacturers in a range of sizes: they have extremely low 
starting and running friction. 

The section above shows, enlarged 40 times, a bearing 2-5 mm. 
0.D. The simple straight tapers for the inner contact can be 
easily ground by the meter manufacturer on his own spindles, 
which can thus incorporate individual features needed in the 

instrument. The outer race has a spherical self-aligning track, 
so that some degree of error in the frame of the instrument is 
accommodated. 

The sizes range from 1-5 mm. 0.D. to 10 mm. 0.D., and the 
open cup (see left above) will clear spindle extensions ranging 
from 0-25 to 2 mm. according to the size of bearing. 

Fuller particulars and sizes are available on application. 
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FISCHER BEARINGS COMPANY LIMITED, 
WOLVERHAMPTON ALL-BRITISH 


Fischer Bearings Company Ltd., and Timken-Fischer Stockists Ltd., Birmingham, 
are both subsidiaries of British Timken Ltd 
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The only available thermostat conforming to present trends, its introduction 
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SUNVIC CONTROLS LTD 











. (Domestic Division), 





No. 1 Factory, Eastern Industrial Estate, HARLOW, ESSEX 


; Tel.: Harlow 24231/5. 
Manufacturers of the Simmerstat, Oven Thermostats, Radiant Hotplates and Pneumatic and Electrical Instruments for detection, measurement, control and recording of 
Temperature, Flow, Liquid Level, Specific Gravity, and Pressure, in Science and Industry. 


Vacuum Pumping and Measuring Equipment, etc 
Member of the A.E./. Group of Companies. 
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How you can obtain 
Income Tax Relief 
WAYS in which the Treasury will help 
to pay for the modernisation of trade 
equipment and indusirial plant are out- 
lined in a folder entitled “Income Tax 
Relief and How You Can Benefit,” pub- 
lished by the E.D.A. The leaflet draws 
attention to the investment allowances 
made available by the Finance Act, 1954, 
which was intended to encourage the 
modernisation and re-equipment of in 
dustry and agriculture. Suggestions for 
plant and appliances eligible for relief 
under the Act on the farm, in the factory, 
the workshop, and in the catering trade 
are given. Copies of the leaflet may be 
obtained either from the association or 

from local Electricity Boards. 


NEWS IN BRIEF 


At a meeting of the Corporation of 
Industrial Managers on 10 Nov., Mr 
Winston Rodger of D.S.I.R. will speak 
on “The Manager and Industrial Engin- 
eering.” The meeting will be at the 
Charing Cross Hotel, London, W.C.2, at 
7.30 p.m, 

Second edition of the BEAMA Cata- 
logue is among the ‘volumes chosen for 
the current exhibition of “100 Good 
Catalogues” at the British Institute of 
Management, 8 Hill St, London W.1. 

London Regional Conference of the 
Institute of Cost and Works Accountants 
took place last Saturday. 

Private Wire is the title of a new house 
organ published by the British Driver- 
Harris Co., Ltd. for their customers and 
associates. The first issue appeared last 
month. 
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“I would claim that the women of 
England are the cleanest and thriftiest 
in the world, yet they spend money to 
create smoke and dirt to such an extent 
that it seems to have become a national 
pastime.” . . . MR L. JoyNson-HICcks, 
Parliamentary Secretary to the Ministry 
of Fuel and Power, speaking at the 
British Coal Utilisation Research Asso- 
ciation luncheon. 

“It is just not true that German 
scientific instruments are better than 
British.” .... Mr A. J. Putveot, director 
of the British Scientific Instrument 
Industry Association, at its convention at 
Eastbourne last Thursday. 

“Every time the Buy-American Act is 
enforced to favour the purchase of some 
higher-costing American equipment over 
a lower foreign bid it causes only a small 
ripple of interest on this (U.S.) side, but 
it creates waves of headlines and criticism, 
resentment, and bitterness in the country 
affected overseas.” . . . MR WINTHROP 
Acpricu, U.S. Ambassador to Britain, 
speaking in New York. 


F 














ELECTRIC SuPPLY NEWS 





Eire 

The new Marina power station, Cork, 
of the Electricity Supply Board, is 
rapidly nearing completion, and is expec- 
ted to be on load very short.y. Two 30 
MW steam turbo-aiternators, of German 
manufacture, have been instailed. he 
boilers are to be coal-fired but provision 
is made for oil-firing if required. Ash i8 
to be sluiced to a piece of adjoining waste 
land. Cooling water is drawn from the 
River Lee. Present plans provide for an 
extension of the station to 120 MW 
capacity if necessary, but as the Board 
has several other turf-fired and hydro- 
electric stations under construction, it is 
unlikely that further expansion will take 
place at the Cork site for some years. 


Fife 

The views of the people of Kincardine- 
on-Forth regarding the B.E.A.’s proposal 
to erect a large generating station outside 
the village were placed before the Fife 
Planning Committee in Cupar recently 
by Mr C.N. R. Ross, County Councilior 
for the area. Mr Ross said the station, 
which would cover 150 acres, would be 
the largest of its kind in Europe, It 
would have two 400-ft chimneys. Half 
the population averred that the station 
would mean a considerable loss of 
amenity. He asked the committee to 
consider the matter very carefully before 
giving approval to the project. Mr R. L. 
West, Newport, said he did not think 
there was the slightest hope that the 
committee could alter or affect the build- 
ing of the station. But they could try 
to the best of their ability, to safeguard 
the community and amenities. It was 
agreed that a sub-committee discuss the 
matter and report. 


Glasgow 

The possibility of utilising a portion of 
the power generated at the Corporation’s 
Pinkston power station for other con- 
sumers in Glasgow, was ventilated at the 
meeting of the South West Scotland Elec- 
tricity Consultative Council recently. 
Pinkston is operated by Giasgow Cor- 
poration for power production for trans- 
port purposes and has been modernised 
and extended as a result of work now 
nearing completion. Mr J. S. Pickles, 
chairman of the Board, indicated that an 
arrangement might be effected soon to use 
such spare plant as existed. The Elec- 
tricity Authority had been in touch with 
the Corporation on this matter; the two 
systems had been linked since the war 
and this made such an arrangement prac- 
ticable. 

The extensions to the Pinkston power 
station are to be officially inaugurated 
early in December, and Mr Thomas 
Johnston has been invited to perform the 
ceremony, we understand. 


Isle of Man 

Operations of the Isle of Man Elec- 
tricity Board for the year ended 31 
Mar. last, resulted in a profit of £52,254 
On a turnover of £168,584. A further 258 
consumers were connected, bringing that 
total to 9,705. In ail, over 16,619,0.0 
units were sold at an average price of 
2:242d. p.u. The annual report states 
that more than 800 of the 1,145 fanns 
and smallnoidings in the island have now 
a supply of electricity. This work has 
been financed partly by grants made by 
Tynwald and partiy from the Board's 
own resources. During the year the 
Board’s system was extended by 2 miles 
of o.h. h.t. and 9 miles of o.h. |.t. lines, 
a further 44 miles of |.t. underground 
cable was laid. No provision has been 
made in the accounts for a claim of 
£150,000 which, it is stated, has been sub- 
mitted to the ‘Board by the Douglas 
Corporation, 


Torrington 

The Rural Council has been assured 
that money was no longer the limiting 
factor in rural electrification. It had been 
suggested that, in view of the delay in 
getting rural electricity, the Council 
should ask the Government for a bigger 
Exchequer grant through the Rural 
Councils’ Association. But Mr R. Robin- 
son, district manager at Barnstaple, for 
the South Western Electricity Board, has 
told the Council that it was not a case of 
Government grants. The Board was 
going ahead as fast as its physical capa- 
city would allow, but they could not 
increase the number of linesmen. 


Sheffield 

The sub-area committee of the York- 
shire Electricity Consultative Council has 
rejected an appeal against a decision of 
the Electricity Board to charge a con- 
sumer the commercial tariff for a supply 
to a building converted into flats. It was 
stated that the building had 22 rooms let 
off as individual flats, but the electricity 
supplied was metered at one point. 


LIGHTING SCHEMES 

Liverpool. The City Lighting Com- 
mittee has recommended the conversion 
of existing gas street lighting to electricity, 
at an estimated cost of £600,000. It is 
suggested that outside the central devel- 
opment area the work should be com- 
pleted in 10 years, and, within that area 
in fifteen years. 

Sandwich. The borough surveyor’s 
proposals for the next stage of converting 
street lighting to electricity have been 
approved by the T.C. 

Wembley. M.o.T. has granted loan 
sanction for the remaining £15,100 which 
the Council wishes to borrow to convert 
gas street lighting to electricity. 














COMPANY ACTIVITIES 





URPRISE for the City last week was 

the news that Marconi International 
Marine Communication Co. is to raise 
£410,000 by a share offer. Apart from an 
issue of £575,000 Unsecured Loan five 
years ago, this member of the English 
Electric group has been able to finance 
éver-growing business since 1919, from 
its own resources. 

The increasing importance of radio and 
radar equipment has meant further ex- 
pansion for Marconi, which has now 
built up a bank overdraft of £480,000. 
So it is that rather than rely further on 
temporary borrowing the company offers 
its shareholders 298,182 £1 shares at 
27s. 6d, each in the ratio of one new for 
four held. 

With the current shares quoted at 
around 34s. 6d.the “rights” to the new 
issue are worth ls, 5d. a share. 

The directors anticipate that profits 
for the current year will justify a final 
dividend (probably in February) at the 
same rate as would have been recom- 
mended without the increase in capital. 

Also asking shareholders for more cash 
is the Watford Electric and Manufactur- 
ing Co., which produces automatic elec- 
tric control gear. The money, some 
£66,000, will be raised by a combined 
Preference and Ordinary share issue. 

It is needed to finance the purchase 
and equipment of the company’s new 
factory. To this will go the sheet metal 
cubicle and spray painting departments. 
This will leave more space in the main 
building for manufacture of the com- 


pany’s various control gear specialities. 

Though the shares of J. and F, Stone 
Lighting and Radio were little affected 
by the record profits of £895,260 an- 
nounced last week the results were well 
received by the City. The distribution 
came up to expectations—50% against an 
equivalent of 334%. 

It should be remembered that the com- 
pany’s trading year ended on 30 June and 
therefore the accounts do not reflect any 
benefits likely to result from the Chan- 
cellor’s recent decision to sweep away the 
remaining controls on hire purchase. 
Since then, of course, h.p. sales have had 
a tremendous boost, and no doubt J. and 
F, Stone has had its share, 

The Perak River Hydro Electric Power 
Co., whose business it is to supply power 
to the tin fields of Perak has had a most 
successful year. During the year to July 
the company sold a record number of 
335,143,943 units. On January 1 it 
brought into use a new 80,000 Ib. per 
hour boiler at Batu Gajah. The balance 
sheet reveals a strong liquid position with 
cash. £40,000 higher at £692,243.° Tax 
reserves certificates have also risen— 
£60,000 to £260,000, 

Movements in copper prices this week 
have been all in favour of buyers. The 
reaction which I reported last week 
gradually gained momentum and in the 
five trading days ending on Friday last, 
the price for spot copper had fallen 
£29. 15s, to £263. 15s. a ton. For delivery 
in three months the fall was £25 to 
£249. 15s.—From our City Correspondent. 





Electrical Apparatus Co. Ltd. 

There is a final Ordinary dividend of 
15%, making 224% for the year ended 
31 July last, compared with 20% for 
the previous year. The approximate net 
profit for the period is £100,000 (£72,414). 
A further scrip issue of Ordinary shares 
is proposed, on a one-for-eight basis. 
But the board emphasise that this does 
not mean that the total sum paid on 
Ordinary dividends will be increased. 
Proposals are also to be put forward 
early next year for amalgamating the 
present two classes of Preference shares 
into one class by converting the 10% 
“A” shares into 8% shares and giving 
holders of “A” shares one extra share for 
each four now held. 


Kalgoorlie Electric Power and 

Light Corporation Ltd. 

As all surplus cash has been utilised 
towards meeting the company’s heavy 
liabilities on capital account there is to 
be no dividend for the year ended 31 
Dec. last. The net profit for that year 
is £18,119 (£10,710). Taxation relief 
obtained in respect of initial allowances 
on plant purchases in past years is more 
than sufficient to cover taxation liability 


on profits forthe year. Consequent upon 
the loss of the company’s larger consum- 
ers there has been a substantial reduc- 
tion in output since the beginning of the 
current financial year, and the present 
position cannot be regarded as satisfac- 
tory, the directors report. Efforts to 
secure additional load, which are being 
actively explored, are not without promise 
of success, it is stated, 


Kenwood Manufacturing Co., Ltd. 
The registered capital of this concern 
which makes electric mixers and irons, 
has been increased by £36,000 in £1 
Ordinary shares to a totas of £51,500. 


Marconi International Marine 

Communication Co. Ltd. 

The directors announce a rights issue of 
298,182 £1 registered shares on the basis 
of one new share for every four held. 
The directors point out that the growth 
of the business has made heavy demands 
on financial resources. The bank over- 
draft has risen from £341,277 at the end 
of 1953 to about £480,000 and apart from 
the £575,000 34% Unsecured Notes finally 
due in 1957, no issue of capital has been 
made since 1919, 
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Newton Brothers (Derby) Ltd. 


Some of the heavy backlog of orders 
which were outstanding at 31 Mar. 1953 
were completed and invoiced during the 
current year so that orders remaining at 
31 Mar, last, though still considerable, 
were somewhat less, Mr F. V. Pipe, the 
chairman, reports. Export work amount- 
ed to 21% of the total production last 
year, but competition is increasing as the 
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industry of the competing countries con- 
tinues to expand. It will be seen from 
our table that last year’s figures were a 
record. 


Palestine Electric Corpn. Ltd. 


On the eve of control of this concern 
being taken over by the Israeli Govern- 
ment, it is announced that the company 
has been granted a £1 million sterling 
loan by Barclays Bank, of London. It 
is stated that the Israeli Parliamentary 
Finance Committee has authorised the 
Government to guarantee the loan, the 
Bank having made that a condition for 
granting the loan. The loan is to be 
used to pay British holders who decided 
to accept the Government’s offer to pur- 
chase their holdings against cash. 


J. and F. Stone Lighting and Radio 

A further jump in profits for the year 
ended 30 June last is reported in the 
preliminary statement. The trading profit 
for the year is £895,261 compared with 
£761,900 a year earlier. After taxation, 
etc., the net profit is £310,511 (£224,240). 
In addition to the customary 30% final 
dividend making a total of 40% for the 
year (on the larger capital), the Board 
is repeating the 10% bonus. 


Watford Electric and Manfg. Co. 


The directors announce rights issues 
of Preference and Ordinary shares. Pre- 
ference holders will have the right to 
take up 88,000 new 10s. Preference 
shares at 10s, 6d. on the basis of one- 
for-two. Ordinary holders will have the 
right to 140,800 new 2s. Ordinary at 
4s. 3d, each on a one-for-ten basis. 


Dividends Declared 

Dowding and Mi'ls Ltd. The dividend 
is again 50%. Net profit, after taxation, 
£33,026 (£24,439). 

Engineering and Lighting Equipment 
Co. Interim of 15% (nil). This interim 
is the first since 1945-6. 

Greengate and Irwell Rubber Co. 
Interim of 124% for fifteen months (10% 
for 12 months). 

London Electric Wire Co., and Smiths. 
Interim of 33% (5%) on doubled capital. 

Reliance-Clifton Cables and Industrial 
Products Ltd. Interim of 10% (15%) on 
capital increased by 75% scrip issue. 

River Plate Electricity and Other 
Securities Corporation, Interim 5% (4%). 
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COMMERCIAL INFORMATION 





Contracts Open at Home... 


Dates given are the final for receipt of 
tenders unless otherwise stated. 

22 Oct.—Londonderry. Installation at 

New Gransha Hospital—See 14 Oct. 

issue. 

23 Oct.—Antrim. Electrical repairs, 

lamps, etc., for S. Antrim Hospital Com- 

mittee. —See 14 Oct. issue. 

23 Oct.—Ebbw Vale U.D.C. Rewiring of 

272 houses on Glyncoed estate.—Adver- 

tised in 7 Og¢t. issue. 

23 Oct.—Newcastle-upon-Tyne T.C. L.T. 

lead covered cable.—See 7 Oct. issue. 

23 Oct. —Northumberland. A 3kVA 

engine driven 230 Va.c. generator.—See 

14 Oct. issue. 3 

23 Oct.—Rochester T.C. Three vertical 

driven non-chokeable centrifugal sewage 

pumps, with motors, starters, etc.—See 7 

Oct. issue. 


Those wishing to be. placed on list of 
selected tenderers for electrical contract- 
ing, supply of electric fittings, etc., should 
apply by above date to Clerk of R.D.C., 
St. Peter’s Close, Bocking, Braintree. 


25 Oct.—Chelmsford T.C. Class A street 


issue, 

25 Oct.—Dudley T.C. Supply and erection 
of Group A lighting along about 3 mile 
of A.4123. Apply by above date to 
Borough Engineer, Council Hse, Priory 
Rd. Deposit £5. 5s. 

25 Oct.—Hindley U.D.C. Sodium lan- 
terns, lamps, control gear, concrete col- 
umns, and 102 steel brackets. — See 30 
Sept. issue, 

25 Oct.—Longbenton U.D.C. Installations 
in 312 houses at Annitsford, Forest Hall, 
Palmersville, and Holystone.—See 7 Oct. 
issue. 

25 Oct.—Southall T.C. Provision of street 
lighting equipment in Norwood and 
Greenford Rds. Advertised in 7 Oct. issue. 
25 Oct.—Sunderland T.C. Electrical 
installation at St. Columbas junior and 
infant school. Borough Engineer, 27 
Faweett St. Deposit £2. 2s. 

25> Oct.—West Riding, Conversion to 
electricity at Goole Alexandra Rd school. 
—See 14 Oct. issue. 

26 Oct.—Southgate T.C. Equipment for 
street lighting schemes.—Advertised in 7 
Oct. issue. 

27 Oct.—Bath T.C. Installation in 34 
dwellings on Fothill estate, and 8 at The 
Circus.—See 14 Oct. issue. 

27 Oct.—Manchester T.C. Installation at 
Wythenshawe West Secondary Technical 
School.—See 30 Sept. issue. 

28 Oct.—Billesdon (Leic.) R.D.C. Re- 
wiring of council offices at Thurnby. 
J. W. Stephenson, surveyor, Council 
Offices, Thurnby. 

28 Oct.—Dublin. Supply of electric 
starter batteries. J. Tyrrell, secretary, 
Office of Public Works. 

28 Oct.—Lancashire. Electrical installa- 
tion at Haslingden Helmshore county 
school; and same at Widnes Occupation 
Centre, Separate contracts. County 


Architect, P.O. Box 26, County Hall, 
Preston. Deposit £2 in respect of second 
contract. 3 

28 Oct.—Strabane (N.I.) Electrical instal- 
lation in Barrack St primary school. Ar- 
chitects are F. M. Carr and W. H. D. 
McCormick, 7 Ferryquay St, Derby. 
Deposit £5. 5s. 

28 Oct.—Sale T.C. Relighting of Cross 
St and Washway Rd (A.56) for about 
2:18 miles—See 14 Oct. issue. 

29 Oct.—Donegal C.C. Installation in 
new district hospital, Carndonagh.—See 
30 Sept. issue, 

29 Oct.—Dublin T.C. Test instruments 
for public lighting dept-—See 14 Oct. 
issue. 

29 Oct.—Kirkcaldy T.C. Electrical 
work in 150 houses.—See 30 Sept. issue. 
29 Oct.—Liverpool T.C. Installation at 
Westminster Rd primary school.—See 14 
Oct. issue, 

29 Oct.—Llandudno U.D.C. Concrete 
lighting columns with lanterns.—Adver- 
tised in 7 Oct. issue. 

29 Oct.—Maybole T.C. 52 lighting points 
on route A77.—See 7 Oct. issue. 

29 Oct.—Manchester T.C, Electrical in- 
stallation in 19 police houses at 
Crumpsall, Withington and Longsight. 
Director of Housing, Town Hall. Deposit 
£1. 1s.—Advertised in this issue. 

29 Oct.—Oswaldwistle U.D.C. Installa- 
tion in 32 dwellings on White Ash Estate. 
—See 16 Sept. issue. 

30 Oct.—Adwick-le-Street U.D.C. Supply 
of equipment for sodium discharge light- 
ing on Great North Rd A.1.—Advertised 
in 7 Oct. issue. 

30 Oct.—Peterborough T.C, Lighting and 
power installations in 138 houses on 
Walton estate. Apply by above date to 
L..H. Robjohn, acting city engineer and 
surveyor, Town Hall. Deposit £2. 2s.— 
Advertised in this issue. 

30 Oct.—Portadown T.C. Supply of flash- 
ing beacon units for pedestrian crossings. 
J. C. Mackinder, Borough Engineer, 
Tavanagh Hse. 


30 Oct.—Swansea T.C. Supply of sodium 
public lighting equipment.—Advertised 
in 14 Oct. issue. 

30 Oct.—Thornaby-on-Tees T.C. installa- 
tion in 86 houses on Gilpin Brown estate. 
Borough Engineer, Town Hall. Deposit 
£2. 2s. 

1 Nov.—Brighton T.C, Two electrically- 
driven pumps, control gear valves, record- 
ing instruments at Lewes Rd pumping 
station—See 14 Oct. issue, 

1 Neov.—Edinburgh T.C. Electrical in- 
stallation ins Parks Dept. Offices in Cran- 
ston St. City Architect, City Chambers. 

1 Nov.—Isle of Wight. Wiring of Council 
houses at Dodpits, Shalfleet, and Lang- 
bridge, Newchurch; Clerk of Council, 
30 Pyle St, Newport. 

2 Nov.—Fleetwood T.C. Electrical work 
in 48 houses on West View estate. 
—See 14 Oct. issue. 

3 Nov.—N. Ireland, Lighting and power 
installations, luminous cell and radio 
diffusion systems at Mourne Hospital, 
Kilkeel. Secretary, S. Down Hospital 
Management Committee, Daisy Hill Hos- 
pital, Newry. Deposit £3. 3s. 

4 Nov.—Belfast T.C. Installation in 
Ballysillan intermediate school—See 14 
Oct. issue. 

4 Nov.—Bingley U.D.C. Supply and erec- 
tion of 60 class B concrete columns and 
lamps with auxiliary gear and wiring. 
Surveyor, Town Hall. Deposit £2. 2s. 

4 Nov.—Preston T.C. Electrical installa- 
tion at Eldon St. county primary school. 
Borough Engineer and Surveyor, Muni- 
cipal Bldg. Deposit £1. 

4 Nov.—Twickenham T.C. Street lighting 
units for stage 1 of Group A scheme in 
Hampton Area.—See 14 Oct. issue. 

4 Nov.—Warrington, T.C. Fluorescent 
lighting and wiring at general market. 
Borough Surveyor, Town Hall. 

5 Nov. —Belfast T.C. Electric hoist-block 
and 12 in. bore parallel slide valve for 
steam plant—Advertised in 14 Oct. issue. 
5 Nov.—Bradford. Supply of lamps 
during 1955 for hospitals in Bradford A 
Hospital Management Group. Supplies 
Officer, Royal Infirmary. 





Electrodes for heat-sealing plastic welding 
machines, makers of? N.M.L.—E. A. 
Stallwood, 14 Dorchester Way, Kenton, 
Harrow; Redifon Ltd., Carlton Hse. 
Regent St, S.W.1; Wickman Ltd., Ox- 
gate Lane, N.W.2. 


“Autoclave”  steriliser, makers of? 
E.M.S.—This item which fitted on top 
of a hotplate was made by the Almag 
Eng. Co., Ltd.. now out of business. 
Tempo Aluminium Ltd.; 46 Pembridge 
Rd, W.1, took over some of the com- 
pany products. 


Panel heaters 6 ft in length to be hung 
from a ceiling, makers of? T.B.C.— 





Your Queries Answered 


Readers are invited to make use of our free enquiry department which possesses 
wide resources including an index of trade information with over 100,000 entries 


A Selection from the 132 queries answered this week 


Panelec (Gt. Britain) Ltd., 27 Hatchlands 
Rd, Redhill, Surrey. 

20 V fairy lamps containing a coloured 
liquid which bubbles when heated, 
makers of? S.W.B.—Telsen Electric Co. 
(1935), Ltd., Fitzgeorge St, Manchester 9. 


“J.C.N.” hairdryer rotary switch, makers 
of? S.E.L.—John Cole Ltd., 45 Chapel 
Rd, S.E.27. 

“Thermidair” convectors, makers of? 
L.E.B.—Midland Metal Spinnings Ltd., 
Fort Works, Pelham St, Wolverhampton. 
“Cozee Cumfort” blankets, makers of? 
E.D.A. — Blanella Co., Boston Spa, 
Yorks. 
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5 Nov.—N, Ireland. Installation in Gar- 
denmore Presbyterian Church, Larne.— 
See 7 Oct, issue. 

5 Nov.—Westhoughton U.D.C. Street 
lighting to Group A standard of about 
1 mile of Newbrook Rd (A.579). F. H. 
Walker, Engineer and Surveyor, Town 
Hali. Deposit £2. 2s. 

5 Nov.—Wrexham _— T.C. Columns, 
lanterns, lamps and _ time-switches for 
Group A and B street lighting. Advertised 
in 14 Oct. issue. 

6 Nov.—Dublin. T.C, Supply of circuit- 
breakers and condensers for public light- 
ing dept. Finance Dept, City Hail. 

6 Nov.—Windsor T.C. Lamps, fittings and 
cable during 1955.—See 14 Oct issue. 

8 Nov.—Aldridge (Staffs.) U.D.C.—Sup- 
ply and installation of 50 group A street 
lighting units along Birmingham Rd 
(A.34). Engineer and Surveyor, 9 Leighs- 
wood Rd. Deposit £2. 2s. 

8 Nov.—Banstead (Sur.) T.C. Supply and 
erection of 103 concrete columns and 
lanterns for joint housing scheme of 
boroughs of Mitcham, Sutton and Cheam, 
Merton and Morden, Engineers, A. P. I. 
Cotterell and Son, 54 Victoria St, West- 
minster, S.W.1. Deposit £2. 2s. 

10 Nov.—tInverness T.C. Electrical work 
in 26 houses in Diriebught Rd. Burgh 
Architect, J. Blackburn, 11 High St. 

16 Nov.—Hazel Grove and Bramhall 
U.D.C. Concrete and steel columns, 
lanterns, etc., along Buxton and Maccles- 
field Rds.—Advertised in 14 Oct. issue. 
17: Nov.—Kincardine. Street lighting for 
Silverbank housing estate. County Rd. 
Surveyor, Viewmount, Stonehaven. 

18 Nov.—Belfast T.C. Extensions to 
pheumatic dust removal and surface in- 
stallation at Power Station West.—Adver- 
tised in 14 Oct. issue. 

24. Noy.—Littlehampton U.D.C. Elec- 
trical installation in 12 houses on Wick- 
bourne estate extension, Engineer and 
Surveyor, Council Offices. Deposit £1. 1s. 
30 Nov.—Toftenham B.C. Lamps wanted 
in year from 1 Apr.—See 14 Oct. issue. 
No date stated—N. of Scotland H.F. 
Board. Lighting, small power and other 
services for Ceannacroc power station.— 
Advertised in 14 Oct. issue. 

No date stated.—Southport T.C. Supply 
and installation of class B street lighting 
conversions. Lighting Engineer, 117a-123 
Shakespeare St. 


...and Overseas 


Details of items marked * may be obtained 

on application to the Board of Trade, Lacon 

House, Theobalds Rd, W.C.1, quoting 
reference. 


10 Nov.—Australia. Supply of total of 
80 single and three-phase distribution 
transformers between SkVA and 250 
kVA. Soecif. no. 478. Documents -from 
State Electricity Commission, Scottish 
Union Hse, 127 Eagle St, Brisbane, at 
£2..2s. 

10 Nov.—iIndia. Damodar Valley Cor- 
poration Electrical Department, invites 
tenders for one 5MVA_ 132/133kV 
mobile substation with 33 kV switchgear 
and protective equipment. B.o.T. (Ref.: 
ESB 24268 /54).* 

10 Nov.—Sorth Africa. Stores Dept. of 
S. African Railways, requires total of 
3.150 £t undereround armoured cable. 
B.o.T. (Ref.: ESB 24141/54).* 

10 Nov.—South Africa. Supply of 4,500 
ft paper insulated star quad cable. under- 
ground armoured and 74 pair, 10 1b con- 
ductor, for Stores Dept. of S. African 
Railways. B.o.T. (Ref.: ESB 24089/54).* 
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PRICE 


of cable metals 
and other materials 
Figures quoted are the official prices ruling on Tuesday, 19 October 





~ COPPER, standard c class A ‘mcrae 
” (3 months)... 


LEAD, refined pig. min. 99. 97% puriey (ch) 
a (3 months) 
TIN, refined, min. 99- 75% pay (settlement) 
» (3 months) ... 
ALUMINIUM, ingots 99.99. 5% ... 
ZING, virgin, min. 98% gy —'- 
» (3 months)... 
RUBBER ary i, RSS. spot pas ib. ) 
~ .i.f. basis, ports. Dec. (per Ib.) 


siapinibiiin 
Galv. Steel Wire (0-104 in.) ... 
Mild Steel Tape (9-014 in.) 





Weekly 
Sperton | __changot | __latyeeré __ 
269 —134 | 247} 
257 —8 2273 
1073 i 923 
102 —i} 898 
731 —I} 627} 
732 —+ 6087 
150 _ 150 
82 —t} 76} 
—2 73 
+14. 163d. 
+44. 163d. 


| Price 


8iz 
244d.-25d. 
22$d. 


| 

| 

| 
524 — } 50} 
404 hi 40 





12 Nov.—India. Supply of large = 
of V.1.R. braided and compounded 250V 
cable insulated with vulcanised India 
Rubber single core size 3/-029. Director 
General of Supplies and Disposals, Shah- 
jahan Rd, New Delhi. B.o.T, (Ref.: ESB 
23914/54).* 

12 Nov.—South Africa. Supply of totai 
of 7,260 ft of cable to various specifica- 
tions, and joints. Electricity Department, 
Corporation of City of Durban, Municipal 
Bldgs, West St. Contract no. E.2531. 
B.o.T. (Ref.: ESB 24328/54).* 

17 .Nov.—Australia. Manufacture, sup- 
ply, etc., of coal handling plant with 
driving gear for power station at Blackall. 
State Electricity Commission, Scottish 
Union Hse, Eagle St, Brisbane. B.o.T. 
(Ref.: E.S.B. 23602/54)*. 

17 Nov.—New Zealand. Total of 608,400 
ft of paper insulated telephone cable, star 
quad, lead alloy sheathed, steel tape 
armoured and served, required by Post 
and Telegraph Dept., Weilington. B.o.T. 
(Ref.: ESB 23565/54).* 

18 Nov.—New Zealand. Following re- 
quired by Stores Div., G.P.O., Welling- 
ton: uninsulated alligator and battery 
clips, conduit, saddles, connectors, ter- 
minal blocks, watertight fittings for 
lamps, plugs, ceiling roses, sockets and 
switches. Ref.: P. and T, 150/7368. B.o.T. 
(Ref.:ESB 24045/54).* 

19 Nov.—Thailand. Hydraulic turbines 
and generators with all necessary elec- 
trical and mechanical parts and equip- 
ment for Greater Chao Phya_ project. 
Royal Irrigation Department, Bangkok. 
B.o.T, (Ref.: E.S.B. 23851/54)*. 

25 Nov.—Pakistan. Supply of (a) one 
250 MVA interrupting capacity double 
busbar compound-filled 11 kV  switch- 
board remote control comprising 26 
panels; (b) one 11 kV control board for 
above; and (c) spares for above. Dept. 
of Supply and Development, Government 
of Pakistan, Frere Rd, Karachi. 
(Ref.: ESB 24096/54).* 

2 Dec.—South Africa. S. African Post 
Office requires two battery operated trac- 
tors and charging plant for same. Ref. 
no. Post Office 1657. B.o.T. (Rei:: 
24318/54).* 

6 Dec.—Brazil. State Electricity Com- 
mission. Porto Alegre. require supplv of 
3,045 kilometres steel cored aluminium 
cable of specified types. and 695 kilo- 
metres ga'vanised steel cable. with acces- 
sories. Bo.T. (Ref.: ESB 23847/54).* 

3 Jan—Malaya. Supply and installation 
of four vertical electrically driven sewage 
pumps for Municivality of Kuala 
Lumour. Documents from consulting 
engineers, J. D. and D. M. Watson. 18 
Queen Anne’s Gate, Westminster, S.W.1. 
Deposit £5. 5s. 


B.o.T. * 


17 Jan.—Portuguese E. Africa. System of 
automatic raiiway points, traffic control 
installation and signalling equipment 
required by Ports, Railways and 1rans- 
port Dept., Lourenco Marques. B.o.T. 
(Ref.: ESB 23918/54).* 

3  Feb.—Australia. Turbo-alternator 
plant required by Electricity Trust of S. 
Australia for Port Augusta B power 
station. Two or 3 units required, 60 MW 
capacity (MCR), 900 p.s.i. 900° F steam 
conditions. Specifications available from 
Preece, Cardew and Rider, consulting 
engineers, 8 Queen Anne’s Gate, West- 
minster, S.W.1. 


Contracts Placed 


B.E.A. Coal handling plant at Brighton B, 
Mitchell Engineering Ltd.; One 360,000 
ib/hr boiler at Littiebrook C, Inter- 
national Combustion, Ltd.; Instruments 
and automatic controls at Willington A, 
Electroflo Meters, Ltd.; No. 3 Cooling 
tower at Skelton Grange, Film Cooling 
Towers (1925) Ltd.; 11 kV and l.v. main 
and auxiliary cables at Wakefield B, 
Drake and Gorham (Contractors), Ltd.; 
Main and auxiliary cables and accessories 
at Stella North (London Electricity 
Board); 33 kV switchgear and accessories 
at Barony, Cooke and Ferguson, Ltd.; 
and 275kV twin 0-175 sq in. double 
circuit line between Uskmouth and Melk- 
sham, J. L. Eve Construction Co., Ltd. 


TRADE MARKS 


is extracted from the 
by permission of the 
Controller. 

Design showing a witch on a broom- 
stick. 722,205. Class 7. Polishing, scrub- 
bing machines etc. S. R. Cowlard Ltd, 
The Crest, Crumpfieids Lane, Redditch. 

Invincivle. 730,292. Class 9. Scientific 
and electrical apparatus and instruments, 
etc. Co-operative Wholesale Society Ltd., 
1 Balloon St, Manchester. 

Nylex, 730,330. Class 9. Scientific and 
electrical apparatus etc. Thurgar Bolle 
(Successors) Ltd, Orient Hse, Church 
Way, Wellingborough, Northants. 

Plastab. 731,407. Class 9. Measuring, 
weighing and recording apparatus being 
electronicaliy controlled. British Tabulat- 
ing Machine Co., Ltd., 17 Park Lane, 
W.1 


Soldron. B 730.449. Class 9. Electric- 
ally heated soldering instrument. K. W. 
L. Kemp, 14 Leamington Close, Sun- 
dridge Pk, Bromley, Kent. 

Saxothene. 731,130. Class 9. Insulated 
cable and wire. Saxonia Electric Wire 
Co., Ltd, Roan Works, Roan St, S.E.10. 


This information 
Official Journal 
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BUSINESS PROSPECTS 


Barrow. It is proposed to erect shops on 
Newbarns (South) housing estate. 
Birkenhead T.C. Tenders to be invited 
for erection of about 258 more houses 
on Woodchurch estate. Work to start in 
January. 

Birmingham. Research station at Macka- 
down and The Medway to be bui:t for 
Birmingham Small Arms Co., Ltd. Bridge- 
water and Coulton, Queen’s College 
Chambers, Paradise St, are quantity 
surveyors. 

Blackpool T.C, Construction of 113 
houses and 72 flats on Grange Park 
estate extension. Borough Surveyor, A. 
Hamilton, P.O. Box 17, Municipal Bldgs. 
Boldon (Dur.). Insulating Products Ltd. 
to build new office block in Cleadcn 
Lane. Plans by J, M. Augus, 21 Louvaine 
Place, Newcastle, have been approved. 
Bury St. Edmunds T.C. Construction of 
20 houses on Howard estate. Borough 
Engineer and Surveyor, Borough Offices. 
Co. Down. Construction of orimary 
school at Scarva. Bill of quantities pre- 
pared by V. B. Evans, 3 Bradbury Place, 
Belfast. 

Croydon T.C. Plans in hand for erection 
of Ingram secondary girls’ school in Spur- 
geon Rd. costing £142.250. 

Dudley T.C. Tenders may soon be invited 
for erection of 170 houses on Sledmere 
estate, Sundry other housing schemes also 
being prepared. 

Easington R.D.C. Permission received to 
build 28 houses by direct labour at 
Wingate. It is proposed also to erect 
further 80 houses in same area. 

East Lothian. Approval sought for erec- 
tion of 50 houses each at Prestonpans 
and Macmerrv. and 24 at Gullane. 
Eccles. Synthetic Supvlies Ltd. are plan- 
ning to erect single-storey packing and 
storage factory in Silk St. 

Edinburgh. A neuro-surgical dept. to be 
built at Western General Hosopital at 
estimated cost of £300.000. Quantitv sur- 
vevors are J. Gentles and Son. 3 Hill St. 
Ellesmere Port U.D.C. Erection of 100 
flats and maisonnettes on N. Whitby 
estate. Engineer and Surveyor, Queen St. 
Eston (Yorks). Licence for £11.000 issued 
to I.C.1. Ltd. for liehting of firm’s main 
railway sidings at Wilton works. 


Grantham T.C. Electric wiring at the 
Guildhall to be renewed. : 
Ilford. D. Bernhardt, of 3 Eagle St, 
London, W.C.1, have submitted plans for 
erection of factory, offices and show- 
rooms in High Rd, Also, S. Essex Record- 
ers. Ltd., are planning to extend printing 
works. 
Jarrow-on-Tyne. Northern General 
Transport Co. Ltd. to build showroom 
and canteen at bus station. Architects are 
Fennell and Co., Bridge End Chambers, 
Chester-le-Street. 
Keighley. Approval in principle given to 
erection of third and fourth floors at 
Technical College. 
Leeds T.C. Erection of 130 dwellings on 
Swarcliffe, Leacroft estate. City Architect, 
Priestley Hse, Querry Hill. 
Llanelly R.D.C. Construction of 48 
houses on Tycroes No. 2 site. Council’s 
Architect. 2 Queen Victoria Rd. 
Loftus (Yorks) U.D.C. Five blocks of 
flats to be built on East Loftus estate. 
Plans in hand also for further redevelop- 
ment of Vauxhall St area comprising 
erection of 175 dwellings and 13 shops. 
Long Eaton U.D.C. Erection of 44 houses 
and 13 bungalows on Petersham site. 
. » poems: Engineer and Surveyor, Town 
all. 
Maltby U.D.C. Erection of 7 shops with 
accommodation on Cliff Hills estate. 
Architect and Surveyor, Council Offices, 
Rotherham Rd. 
Manchester. Permission sought to borrow 
£259.706 for erection of Kirkmanshulme 
Lane grammar school. 
March U.D.C. Development of site in 
Badgenev Rd is beginning. Total of 
about 178 houses to be built. 
Middleshrovgh T.C. It is vronaced to 
build 3.500 houses near Ormesby Village. 
Site. works for Pallister Park scheme 
(second develonment) expected to begin 
next year and later site work will begin 
at Ormesby. 
N. Tre’and. Erection of 33 dwellines at 
Keady (Armach). N.I. Housing Trust, 
12 Hone St. Belfast. 
Northampton T.C, Total of 71 dwellinzs 
including 10-storey block of 38 flats, to 
be built in centre of the town. 


Northumberland. Revised plans for 





Gazette Announcements 


COMPANIES ACTS 
Electric Truck and Battery Co., Ltd. 
Liquidator, J. M. Clarke. senior official 
receiver. Inveresk Hse, Strand, W.C.2, 
released from 1 Oct. 
Fairclough (Leeds) F.td. Last day for 
receiving proofs in respect of intended 
dividends, 27 Oct. Liquidator is W. H. 
Meredith, official receiver, 29 East 
Parade, Leeds. 
Hunt and Co. (Newark) Ltd. General 
meétine will take lace at Talhot Hse, 
Talbot St. Nottingham, on 18 Nov. at 12 
noon to receive liquidator’s renort. 
K. D. Carter Ltd. Resolution for volun- 
tary winding-up passed at meeting on 6 
Oct. R. G. B. Booth of 21 The Avenue, 
Southampton. has been appointed liqui- 
dator by creditors. saa 
Trustfvl Products Ltd. Liauidator. Ber- 
nard Phillins of 76 New Cavendish St, 
London. W.1. released as from 24 Seot. 
A. W. Lines Ltd. Last dav for receiving 
proofs in resnect of intended dividends, 
4 Nov. Liquidator is A. W. Hunter, 
Walter Hse, 418-22 Strand, 
W.C.2. 


London, 


BANKRUPTCY ACTS 
Release of Trustee 
Toswich. Leonard A. L. Leech. trading as 
T. L. Installation Co. (Norfo’k and 
Suffolk) at 179a Fore St. Toswich. Trustes 
was C. A. Tavlor. official receiver, 3-5 
Northgate St, Ipswich. 
Dividends 
Chelmsford. Gordon P. Woollev.. elec- 
trician, of 28 Queen St. Sovthminster. 
Essex, First and final dividends — cf 
1:567d. in £ pavahle at office of OFcizl 
Receiver in Bankruptcy. 58-61. Yor 
Terr. Regents Park, London, N.W.1, 
on 28 Oct. 
Hereford. Philio Thomas, electrical en- 
gineer trading at 4 New St. Ledburv. 
Sunnlemental dividends of 727d in £ 
navahle on 29 Oct. at office of Official 
Receiver. Somerset Hse, 37 Temple St, 
Birmingham. 
Application for Discharge 
Bury St Edmrnds. Lovis W. Aldis. elec- 
trical contractor tradine at Lvndhrrst 
Cottage. Woolnit. Suffolk. Hearine will 
be at Shire~ Hall, Bury St Edmunds, on 
9 Nov. at 11 a.m. 


-1954. 


£54,000 for Bedlington Stead Lane infants 
school approved by E.C. County Archi- 
tect, C. C. Brown, County Hall, New- 
castle-on-Tyne. An old people’s home at 
Stannington is being planned. 

Pudsey T.C. Erection of 28 houses on 
Cemetery Rd (North) site. Borough Sur- 
veyor, Town Hall. 

Rugby R.D.C, Erection of 34 houses on 
four sites. Council’s Surveyor, 24 War- 
wick St. 

South Shields T.C. Ov r £750 is to be 
spent on electrical work at grammar 
technical school for girls. Preliminary 
plans approved for new secondary school 
at Brinkburn. Erection of 124 houses on 
Whiteleas estate. Borough Engineer is J. 
Reid, Town Hall. 

Swansea. Construction of new works and 
offices in East Approach Rd for Tom 
Smith and Clarke Ltd. Architects are T. 
Alwyn Lloyd and Gordon, 6 Cathedral 
Rd, Cardiff. 

Tynemouth T.C. Plans approved in 
principle for 5-storey blocks of flats and 
maisonnettes at east end of North Shields. 
Architects are A. K. Tasker and Aust’n 
Chi:d, Trinity Buildings, New Bridge St, 
Newcastle. 

Wanstead and Woodford (Essex) T.C. It 
is proposed to build 56 houses at Wood- 
ford Bridge. 

Washingon (Dur.), U.D.C. Layout plans 
approved in principle for Coach Rd 
Estate, 569 houses in addition to schools, 
community centre, church, etc. 


TRADE NOTES 


New Birmingham Premises. The 
London Electric Wire Co., and Smiths, 
Ltd.. and its Associates. Frederick Smith 
and Co., the Liverpool Electric Cable Co., 
Ltd., and Vactite Wire Co., Ltd., have re- 
moved their Birmingham branch to new 
and larger premises. The address and 
telephone number is: Lewcos Hse, 119/ 
120 Moseley St, Birmingham 12; Tele- 
phone: Victoria 3731/4, 

Beama Contract Price Adjustment For- 
mulz.—For Electrical Machinery and 
Equipment. For purvoses of calculating 
variations in: (a) “Rates of Pay”—the 
rate of pay for adult male labour at 
16 Oct., 1954, shall be deemed to be 
150s. 6d; (6b) “Cost of Material”—the 
index figure for materials used in the 
Electrical Machinery Industry published 
in the Board of Trade Journal on 
16 Oct., 1954, is 161-7. 

For Turbo-Generating and_ Allied 
Plant.- For purposes of calculating varia- 
tions in:.4a) “Rates of Pay”—the rate of 
pay for adult male labour at 16 Oct., 
shall be deemed at 150s. 6d, 
(b) “Cost of Material”—the index figures 
published in the Board of Trade Journal 
on 16 Oct., 1954. are: Materials used in 
Mechanical Engineering Industries— 
151-5. “Blast Furnaces and Tron and Steel 
Melting and Rolling (40 and 41)”"—146°3. 
The price of brass condenser tubes. 3 in. 
o/d 18 sw.g. published in The Metal 
Bulletin on 15 Oct., is 3s. 10d. ver Ib. 

For outstanding Contracts covered hy 
the B.O.T. Intermediate Products Index. 
For purnoses of calculating variations 
in (a) “Rates of Pay”-—the rate of nay 
for adult male labour at 16 Oct.. 1954, 
shall he deemed to be 150s. 6d.: (h) “Cost 
of Material”—the index figure for Inter- 
mediate Products published in the Roard 
of Trade Journal on 16 Oct., is 362-6. 





MEETINGS TO 


THURSDAY, 21 OCT. 
1L.E.E. (London Utilisation). 
address by J. I. Bernard. 
W.C.2, 5.30 p.m. 
L.E.E. (Irish). Chairman’s address by 
R. = Cuffe. Trinity College, Dublin, 


6p 

MSEE. (Watford). “Electricity in the 
Paper Making Industry,” ta Tait. Clarendon 
Hotel, Station Rd, 8 p 

AS S.E.E. (Kent). pany Electrical Instal- 
lations,” W. F. Parker. Rose and Crown 
Hotel, Tonbridge, 8 p.m. 

ENnGrIneeRS GuiLtp. “The Engineer as 
Artist,” Trevor Andrews. Caxton Hall, West- 


minster, 6 p.m. 

CHELMSFORD ENGRNG. Soc. “Modern 
Developments in Agricultural Electrifica- 
tion,” C. A. Cameron Brown. Crompton’s 


Social Hall, 7.30 p.m. 


FRIDAY, 22 OCT. 

INSTN. OF MECHANICAL Enors, ‘Modern 
Developments in Use of Large Single Entry 
Centrifugal Pumps.” H. Anderson. 
5.30 p.m. 

LE.S. (Bath and Bristol). “An Analytical 
Approach to Industrial Lighting,” W. I. 
Smith. Royal Hotel, Bristol, 6.15 p.m. 

INSTN. OF MECH. ENGRS. “Modern Devel- 
opments in the use of large Single-entry 
Pumps,” H. W. Anderson, 5.30 p.m. 


SATURDAY, 23 OCT. 

A.S.E.E. (Oxford) “Power Factor Correc- 
tion,” E. A. Benwell. Y.M.C.A., 10 George 
St, 6.30 p.m. 


MONDAY, 25 OCT. 

I.E.E. (London Radio). Discussion on 
“Whether Compatibility is Necessary for 
Colour TV System in G.B.” E. P. Wethey. 
Savoy Place, W.C.2, 5.30 p.m. 

LE.E. (Mersey and N. Wales). “Service 
Experience of Effect of Corrosion on Steel- 
Cored- Aluminium. Overhead Line Con- 
ductors.” J. S. Forrest and J. M. Ward. 
Town Hall, Chester, 6.30 p.m 

LEE. (N. Eastern). ““Aluminium-Sheathed 
Cables.” P. M. Hollingsworth and P. A. 
Raine. Neville Hall, Westgate Rd, New- 
castle, 6.15 p.m. 

L.E.E. (S. Midland Radio). “Birmingham- 
Manchester-Holme Moss TV Cable System.” 
R. J. Halsey and H. Williams. James Watt 
Memorial Inst., Great Charles St, Birming- 
ham, 6 p.m 

I.E.E. (Western Utilisation). Visit of 
chairman of Utilisation section. J. 
Bernard. S. Wales Inst. Park 
— Cardiff, 6 p.m. 

I.E.S. pended “Artificial Iumination 
of Horticultural Crops,” A. Calvert. Elec- 
tricity Board, Charles St, 6 p.m. 

LE.S. (Leeds). Chaban address, J, R. 
Bardsley. 24 Aire St, 6.15 p.m. 


TUESDAY, 26 OCT. 

I1.E.E. (London Students). Chairman's 
address: “History of the Institution.” M. C. 
Cubitt. R.E.M.E. Training Centre, Haze- 
brouck Barracks, Arborfield, 7 p.m. 

LE.E. (E. Midland). “Combined Magneti- 
sation of Irons.” J. L Parton. Gas Dept., 
—— ham, 6.30 p 

(E. Midland), Chairman’s address 
+ H. nen. Cambridgeshire Tech. 
Yate 6.30 
- an SE “Earthing.” P. W. 
Elect. Recreation Club, Carlisle, 
7p 


EE. (N.W. Measurements). Discussion 
on “Will it be possible to abolish Meters 
Entirely?” H. S. Petch and M. Whitehead. 
Engrs. Se Albert Sq. Manchester, 
6.15 p 

LE. i (S. Midland), 
thesis of Speech.” 
al Restaurant, 

7.15 p 

LE. a (Hatfield). 
magnetic Theory.” 
College, 7 p.m. 


Chairman’s 
Savoy Place, 


of Engrs., 


Cave. 


“Experimental Syn- 
W. Lawrence. Winter 
Great Malvern, 


“Fundamental Electro- 
P. Hammond. Tech. 


Coventry Eectric Cius. “Motor Con- 
tro! Gear for Light Industrial Drives.” 
T. D. G. Wintle. Elect. Sports and Social 
Club, Merrick Lodge, St. Nicholas St. 

Darry SHOw. 68th exhibition at Olympia, 
London, continuing until 29 Oct. 

INcoRP. PLANT ENGRS. (W. and E. Yorks). 

“Heatless Repair of Broken Castings.” 
Leeds Univ., 7.30 p.m. 


WEDNESDAY, 27 OCT. 
1.E.E. (London Supply). Chairman’s ad- 
dress by J. D. Peattie. Savoy Place, W.C.2, 


5.30 p.m. 
I.E.E. (Sheffield). “Electricity Distribu- 
E. C. Slater 


tion in Iron and Steel Works.” 
~ T. B. Rolls. Tech. College, Scunthorpe, 

p.m. 

LE.E. (Rugby). 
Mechanisms.” 
Arts, 6.30 p 

LE.E. (Bristol Students). “Protection of 
Electricity Distribution System.” ge M3. 
Smith. Tech. College, 7.15 p.m. 

InsT. OF WELDING. Annual meeting. 

BritisH INSTN. OF RspIo Enars. (Lon- 
don). Annual meeting (6 p.m.) and presi- 
dential address (7 p.m.) by Rear Admiral (L) 
Sir Philip Clarke. School of Hygiene, 
Keppel St, W.C.1. 

INsT. OF Fuet (N. Western). ‘“‘Account 
of American Fuel Research and Work of 
New Fuel Efficiency Service.” Dr W. A. 
Macfarlane. Engrs. Club, Albert Sq, Man- 
chester, 2.15 p.m. 

INSTN. OF MEcH. Enors. Discussion on 
“Units of Measurement of length, mass and 


Symposium on “Servo 
College of Technology and 
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force employed in the teaching of applied 
mechanics and general mechanical engineer- 
ing subjects.” 6.45 p.m. 

BaTtI-WaLLaHs Soc. Luncheon. Speaker : 
Sir Bruce White, Connaught Rooms, 
12.45 p.m. 


THURSDAY, 28 OCT. 

INcorP. PLANT Enors. (Sheffield). “Boiler 
Feedwater Treatment for Industrial Prob- 
lems.” Carter. Grand Hotel, 


7.30 p.m. 

E.P.E.A, (S. Western). “Art of Public 
Speaking,” Gordon Rankin. Electricity Hse, 
Colston Ave, Bristol, 7.15 p.m. 


FRIDAY, 29 OCT. 
1.E.E. (E. Midland). Kettering annual 
= A Seige Hotel. 
Staffs). “Continuity of Elec- 
wis “Supply.” pi aes. Elect. Show- 
rooms, Stoke, 


L.E.E. Gouthern). “Loudspeaker Systems 
—Recent Trends in Loudspeaker Design.” 
Maj. A. E. Falkus. Tech. College. Wey- 
mouth, 6.30 p.m. 

INSTN. OF MECHANICAL ENGINEERS. Par- 
sons Memorial Lecture: “Factors Influenc- 
ing Continuing Development of Steam 
Turbine.” F. Dollin, 5.30 p.m. 

MANCHESTER Assoc. OF Enars. “Testing 
Lubricants for Prevention or Promotion of 
Wear,” T. B. Lane, Engrs. Club, Albert Sq, 
6.45 p.m. 

E. PEA. (Southern) “Corrosion in Power 
Stations,” R. §. Thornhill. B.E.A. Head- 
quarters, 111 High St, Portsmouth, 7.30 p.m. 





NEW COMPANIES 


Extracted from the Register issued by Jordan 

and Sons, Ltd., 116 Chancery Lane, W.C.2 
Forest Battery Service Ltd. 51 Neveras 

St, Lydney, Glos. 


Nom. cap.: £2,000. 
Manufacturers of and dealers in wireless 
and television sets, accessories and 
apparatus, etc. Dirs.: not named. Subs:. 
A. M. Jones, 21 Park Place, Cardiff and 
A. G. Reed, 12 Pentrych St. Cardiff. 

J. J. Parkinson and Co., Ltd. 5 Cray 
Bldgs, High St, Foots Cray, Kent. Manu- 
facturers of and dealers in electrical and 
mechanical apparatus and accessories, 
wireless, radio and _ television sets. etc. 
Nom. cap.: £500. Dirs.: J. J. Parkinson 
and F. L. Chatfield. 

Washington Transformers Ltd. Washing- 
ton Steel Works, Washington, Co. Dur- 
ham. Manufacturers of and dealers in 
transformer tanks with or without cool- 
ing elements, radiators and parts thereof, 
etc. Nom. cap.: £100. Dirs.: S. Hunter 
and G. Blair. 

Ballamy Developments Ltd. Upper 
Hinton Chambers, Bournemouth. Mech- 
anical, electrical, motor, hydraulic and 
general engineers, etc. Nom, cap.: £100. 
Permnt dirs.: L. M. Ballamy, L. W. F. 
Harris and Mrs I. M. Kent. 

Heat Insulation and Ventilation Con- 
tracting Co.. Ltd. Nom. cav.: £100. Dirs.: 
C. E. M. B. Hole, 708 Frobisher Hse, 
Dolphin Sq, S.W.1; and K. N. Powell, 
Ashe Park Cottage, Ashe Park, nr. 
Basingstoke. 

Hole and Powell Ltd. To take over busi- 
ness of general agents and merchants car- 
ried on as “General Sales Co” by Chas. 

M. B. Hole and Kenneth N. Powell, 
importers and exporters of and dealers in 
electrical and household goods, machinery 
textiles, etc. Nom. cap.: £100. Dirs. 

. E. M. B. Hole, 708 Frobisher Hse, 
Dolphin Sq, S.W.1; and K. N. Powell, 
Ashe Park Cottage, Ashe Park, nr. 
Basingstoke. 


Light Vision Ltd, c/o Arbeid and Co., 
63/5 Piccadilly, W.1. Inventors, design- 
ers, patentees, licensees and manufac- 
turers of and dealers in radio, television, 
radar, refrigerators, washing machines, 
etc. Nom. cap.: £150. Dirs.: to be apptd. 
by subs. Subs.: C. W. Batley, 32 Shakes- 
peare Rd, Worthing; and M. W. Watkins, 
15 The Little Boltons, S.W.10. 

Electronic Insurance and Maintenance 
Co., Ltd. Nom. cap.: £1,000. Dirs.: J. D. 
Rose and Daisy Rose, 4 Glendaural 
Court, Milton Rd, Southend-on-Sea. 

Busby Electrical Co., Ltd. 66 Heath 
Park Rd, Romford, Essex. Manufacturers 
of and dealers in electrical and mechan- 
ical apparatus, wireless and television sets 
etc. Nom. cap.: £1,000. Dirs.: V. H. 
Busby, Mrs M. Busby, and R. C. Busby, 

Newgate Electrics Ltd. 11 Saville Row, 
Newcastle-on-Tyne, 1. Mechanical and 
electrical engineers, etc. Nom. cap.: 
£2,000. Dirs.: R. Anderson and Mrs 
W. E. Anderson. 

Marlow Electrical Co., Ltd. 7 Bridge St 
West, Manchester 3. To take over busi- 
ness carried on as “Marlow Electrical 
Company” by Isaac Merwitzer at Man- 
chester. Nom. ¢ap.: £1,200. Dirs.: I. Mer- 
witzer and Mrs J. R. Merwitzer. 

Cameron Electric Co., Ltd. 405 Cold- 
harbour Lane, Brixton, $.W.9. To take 
over business of radio. television and 
electrical engineers carried on as “Cam- 
eron Electric Co” at Coldharbour Lane, 
S.W.9. Nom. can.: £1.000. Dirs.: W. 
Tweedley, Mrs E. Tweedley and L. 
Tweedley. 


Owik Electrics Ltd. 9 Blackfriars St, 
Salford 3. Manufacturers of and dealers 
in domestic avvliances. dealers in wash- 
ing and cleaning machines, radios, gramo- 
phones. television. etc. Nom. cav.: £1.000 
Dirs.: E. L. Silverstone and Diana Silver- 
stone. 
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for neater and more efficient installations 


HENLEY HENLEY 
CONNECTOR INSULATED SERVICE FUSES 
BOX 


MULTI-WAY DOUBLE-POLE INSULATED 


100 AMP 
This boxis designed forall situations 


where a number of sub-circuits are Now 
required to be connected toa main available 
circuit as commonly experienced in 
domestic, commercial and similar 
installations such as at metering positions. The two 
connectors are separately housed and are arranged so 
that the phase and neutral cables for each circuit 
leaving or entering the box are adjacent to each other, 
thus providing neat and straight-forward wiring. 


, Xi a 


Dimensions : 
length 2}in., width 
3yin., depth 24in. 


This new range of Insulated Service Fuses, suitable 
for working currents up to 100 amperes, is similar in 


design to the popular HENLEY Series 3 Fuses. 


The range consists of single-pole fuses and double-pole 
and four-pole fuses with combined Sealing Chambers. 


I, Robust moulded case including separ- Separate Connector Boxes and Sealing Chambers are 
ate removable compartment for 
neutral connector to fecitieaee wiring, also available for use with the single-pole fuses, 

2. Phase and neutral cables enter or 
leave adjacent to each other. Ask for folder 43/B 

3. Phase and neutral identification. 


4, ‘Knock-out’ diaphragms for each 
cable entry. 

5, Five-way connectors, two ways up to These are two interesting items from 
04 o4, inch and three up to ous sq. the extensive range of HENLEY 
nch, fitted with two tinned brass 
pinching screws for each conductor. Insulated Service uses, Connector 

: : Boxes, etc. 

6. Reversible moulded cover retained 
by two captive screws with provision Please write for Catalogue 43 
for sealing. a 





6) 


Ask for folder 43/A 


Electrical Distribution Equipment 


W. T. HENLEY’S TELEGRAPH WORKS COMPANY LIMITED, 51-53 HATTON GARDEN, LONDON, €.C.I 
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400 Watt Colour-Corrected 
Mercury-Fluorescent Lamp 
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* 16,800 lumens 
average through life 


* Long Life 
* Reduced Size 
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Details on request 
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PHILIPS ELECTRICAL LTD. |=uus 


LIGHTING DIVISION, CENTURY. HOUSE, SHAFTESBURY AVENUE, LONDON, W.<C.2. 


LAMPS - LIGHTING - RADIO - TELEVISION - ‘PHILISHAVE’ DRY SHAVERS - RECORD 
PLAYING EQUIPMENT - GRAMOPHONE RECORDS - ‘ PHOTOFLUX’ FLASHBULBS - ETC. 
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are charged at 32s. 


Wanted four insertions at twice the single insertion rate. 





TENDERS INVITED 











CITY OF MANCHES.ER 
Watch Committee 


ENDERS are invited for Electrical In- 
stallations to Police Houses on the 
fouowing sites. 
Hermitage Road, Crumpsall 8 houses. 
Meltham Avenue, Withington 6 houses. 
Albert Place / Mead Grove, 
Longsight .. .. 5 houses. 
Schedules and tender forms may be ob- 
tained on application to the Director of 
Housing, Town Hall, Manchester 2, on 
payment of a deposit of one guinea (return- 
able on receipt of a bona fide tender) and 
must be returned in a sealed official envelope 
endorsed “Electrical Installations,’ and be 
received by the Town Clerk not later than 
noon on Friday, 29 Oct., 1954, 
PHILIP B. DINGLE, 
Town Clerk. 
(N 482) 





CITY OF PETERBOROUGH 


HE Council invites Tenders from recog- 

nised electrical contractors for the elec- 
tric lighting and power installations to 138 
permanent houses on the Walton Estate, 
Peterborough. 

Drawings, Specifications and Forms of 
Tender, may be obtained on application to 
Mr L. H. Robjohn, M.B.E., A.M.1.C.E., 
A.M.I.MUN.E., Acting City Engineer and Sur- 
veyor, Town Hall, Peterborough. 

Applications before noon on Saturday, 30 
Oct., 1954, should be accompanied by a 
cheque for £2. 2s. made payable to the 
Peterborough City Council. This will be 
returned on receipt of a bona fide tender or 
the return of the documents. 

C. PETER CLARKE, 

Town Clerk. 

Town Hall, 
Peterborough. 
12 Oct., 1954. 


BOROUGH OF WREXHAM 
GROUP “A” AND “B” STREET LIGHTING 
ENDERS are invited for the supply and 
erection of the following items: 
54 No. Cast Iron Columns and brackets 
having a mounting height of 15 ft. 
30 No. Steel Columns and _ brackets 
having a mounting height of 25 ft. 
16 No. 250 W Mercury Vapour Lanterns 
and lamps. 
14 No. 140 W Sodium Vapour Lanterns 
and lamps. 
5 No. Triple 80 W Fluorescent Lanterns 
and lamps. 
20 No. Timeswitches. 

Conditions of Contract may be inspected 
at the office of the Borough Engineer and 
Surveyor, 31 Chester St, Wrexham, from 
whom copies of the Specification and Forms 
of Tender may be obtained. 

Tenders in the appropriate plain envelope 
sealed and endorsed ‘“Strect Lighting” 
should reach the undersigned not later than 
first post on Friday, 5 Nov. 

continued in next column 


(N 458) 





Advertisements should be sent to the Classified Advertisement Dept., 
Street, London, W.C.2, before 10 a.m. on TUESDAY of the week of issue. 
6d. per inch, and all other classified advertisements at 2s. 6d. per line. 


Electrical Times, Sardinia House, Sardinia 
Official Displayed Advertisements 
Situations 
Fee for Box Number and postage on replies 2s. 


continued from previous column 
The Council do not bind themselves to 
accept the lowest or any tender. 
PHILIP J. WALTERS, 
Town Clerk. 


(N 389) 


Guildhall, 
Wrexham. 
Oct. 1954. 





APPOINTMENTS VACANT 











Engagement of persons must be made through a Local 

Labour Office or Scheduled Employment Agency, if the 

applicant is a man aged |8-64, or a woman aged 18-59; 

unless the person concerned is ” excepted or the employ- 

ment is in a managerial or professional capacity, or is 

otherwise excepted from the provisions of the. Notifica- 
tion of Vacancies Order, 1952. 





SOUTHERN ELECTRICITY BOARD 
SUB-AREA TRANSPORT OFFICER 
PPLICATIONS are __ invited for the 
position of Sub-Area Transport Officer, 
No. 3 (Portsmouth) Sub-Area, based at the 
Board’s Offices, Lower Drayton Lane, Cos- 
ham, Hants. 

The Sub-Area Transport Officer is respon- 
sible to the Sub-Area Secretary for the co- 
ordination, maintenance and administration 
of a mixed decentralised fleet of 350 petrol 
vehicles. 

Applicants must have had experience in 
the management of road transport, prefer- 
ably with a public utility in Great Britain, 
with particular reference to the control and 
maintenance of vehicles and mobile plant. A 
knowledge of road transport legislation and 
familiarity with modern vehicle costing 
methods are essential qualifications. 

The salary will be in accordance with 
Grade 6 of the N.J.C. Agreement (£730/ 
£805 per annum). The successful applicant 
will be required to contribute to the B.E.A. 
and Area Board’s Superannuation Scheme, 
if eligible. 

Applications on forms obtainable from 
the Sub-Area Secretary, No. 3 (Portsmouth) 
Sub-Area, Lower Drayton Lane, Cosham, 
Portsmouth, and endorsed Sub-Area Trans- 
port Officer, should be returned to the Sub- 
oat Secretary by not later than 6 Nov., 


JUNIOR ENGINEER 


Reading District of No. 2 (Newbury) Sub- 
Area. Salary will be fixed according to the 
successful applicant’s experience and qualifi- 
cations in accordance with Clause 35 of the 
N J.B. Agreement, i.e. the current’ maximum 
will be £491 per annum. 

The duties of the post will be to assist 
with distribution duties including minor con- 
struction work and general maintenance. 
Applicants should have received Technica! 
training to O.N.C. standard and have experi- 
ence of similar work. 

The successful candidate for the above 
appointment will be required to contribute 
to the B.E.A. and Area Boards’ Superannua- 
tion Scheme, if eligible. 

Applications on forms obtainable from 
the Sub-Area Secretary, 7 Oxford Rd, New- 
bury, and returned to him in envelopes 
suitably endorsed, not later than 6 Nov., 


1954. (N 480) 





(Supplement i) 57 


SOUTH EASTERN ELECTRICITY BOARD 
SENIOR ASSISTANT COMMERCIAL 
ENGINEER 


Croydon and West Kent Sub-Area 

ALARY £1,076/£1,121 p.a. including 

London Addition under N.J.B. Class J, 
Grade 4. Superannuable. Applicants must 
have had wide and responsible experience in 
the development of electricity supplies for 
all purposes; in the organisation of show- 
rooms, exhibitions and sales publicity, and 
in the installation, testing and maintenance 
of consumers’ wiring and apparatus. Recent 
experience in the agricultural applications of 
electricity and in the organisation of train- 
ing for sales and contracting staff would be 
an advantage. 

The successful candidate will be respon- 
sible to the Sub-Area Commercial Officer 
for the sales and contracting, and general 
consumer development aspects of the sub- 
area organisation. Preference to those who 
are Corporate Members of the Institution of 
Electrical Engineers or hold equivalent quali- 
fications. 

Applications on forms from T. A. D. 
Honnor, M.1.E.£., Croydon and West Kent 
Manager, SEEBoard, Electric Hse, Welles- 
ley Rd, Croydon, by 3 Nov., 1954 

DEMONSTRATOR 
Sevenoaks District 

Salary £400 by £20—£480 by £10—£490 
p.a. under N.J.C. Grade 1. Applicants 
should have showroom experience, be cap- 
able of demonstrating electrical appliances 
both in showrooms and on consumers’ pre- 
mises, and possess a recognised diploma or 
certificate in domestic science and the 
E.A.W. certificate. 

Applications on forms from H. F: Gill, 
District Manager, SEEBoard, Electric Hse, 
West Hill, Oxted, Surrey. to be returned 
naming 2 referees by 3 Nov., 1954. 

JOINTER 
(Extra High Tension) 
Dorking and Epsom District 

Wages 3s. 9d. per hour for a 44-hour 
5-day week under N.J.I.C. Agreement. This 
post is at Dorking but the successful appli- 
cant may be required to work anywhere in 
the Dorking and Epsom District. 

Applications naming 2 referees to W. B. 
Hayden, M.I.E.E., District Manager, SEE- 
Beard, 56 South St, Dorking, by 3 Nov., 


1954. 
A. L. BURNELL, 
Secretary. 
(N 472) 





MERSEYSIDE AND NORTH WALES ELECTRICITY 
BOARD 


PPLICATIONS are invited for’ the 

following appointments, which are 
superannuable and subject to medical exami- 
nation: 

THIRD ASSISTANT ENGINEER. re- 
auired in the No. 1 Sub-Area Engineer’s 
Technical Department, Liverpool. Salary 
£766/£794 per annum (N.J.B. Class L, 
Grade 10). 

Applicants should have had a thorough 
technical training, and possess technical 
qualifications to enable them to become 
Chartered Electrical Engineers. Practical 
ms rience in the testing and commissioning 

0d a ogy gp systems is essential, and duties 
include the testing of relays and protective 
gear, high voltage testing of cables, switch- 
gear, transformers, etc., fault calculations 
and relay settings. 

Application forms obtainable fromthe 
Manager, No. 1 Sub-Area, 24 Hatton Gdn, 
Liverpool 3. Closing date: 1 Nov., 1954. 

COMMERCIAL ASSISTANT (Technical) 
required in the Northwich District of the 
Board’s No. 2 Sub-Area. Salary £524/£540 
per annum. (N.J.B. E.11). 

Applicants should have had a sound tech- 
nical training. Possession of the H.N.C. in 
Electrical Engineering advantageous. Duties 
include dealing with general consumer 
enquiries on the use and supply of electricity, 
including estimating for installation work. 

Application forms obtainable from the 
Manager, No. 2 Sub-Area, Sandiway Hse, 
near Northwich, Cheshire. Closing date: 1 
Nov., 1954. (N 433) 








58 (Supplement 2) 


EASTERN ELECTRICITY BOARD 
PPLICATIONS are invited for the 
following vacancies: ‘ 

Chilterns Sub-Area 
GENERAL ASSISTANT ENGINEER 
153/54R. _ 
Aylesbury District 

Candidates should have had a sound 
training in electrical engineering and experi- 
ence in the construction, operation and 
maintenance of underground and overhead 
systems, including substations. 

Salary in accordance with Class E, Grade 
11 of the Nationa! Joint Board Salary Agree- 
ment commencing at £524. 

Apply to the District Manager, Eastern 
Electricity Board, Exchange St, Aylesbury, 


Bucks. 
Northmet Sub-Area 
TUNIOR ENGINEER 
Meter Testing Laboratories, 
New Southgate, London, N.11 

Candidates should have had a good 
general and technica! education. A knowl- 
edge of the repair, testing and commission- 
ing of meters and metering equipment for 
domestic and industrial supplies will be an 
advantage. 

Salary in accordance with Class N, Grades 
22-18 of the National Joint Board Salary 
Agreement within a range of £402/£544 plus 
London Allowance. 

Apply to the Manager, Northmet Sub- 
Area, Eastern Electricity Board, Northmet 
Hse, Southgate, London, N.14. 

Future salary and conditions of service for 
both these appointments will be in accord- 
ance with agreements made from time to 
time by the appropriate negotiating bodies. 

The successful candidates will be required 
to contribute to a superannuation scheme 
and may be required to undergo a medical 
examination. 

Applications, by letter, stating age, educa- 
tion, qualifications and experience with de- 
tails of present appointment and salary, 
should be submitted to the Manager con- 
cerned within fourteen days of the appear- 
ance of this advertisement. (N 477) 





MIDLANDS ELECTRICITY BOARD 


PPLICATIONS are invited for the 
following superannuable posts: 
GENERAL ASSISTANT DISTRICT ENGINEER, 
WALSALL DISTRICT, WOLVERHAMPTON 
AND DISTRICT SUB-AREA 

Applicants should have had a sound tech- 
nical training and experience in the construc- 
tion, maintenance and operation of overhead 
and underground systems and substations. 
Technical qualifications desirable. Salary 
£548/£565 per annum (N.J.B. Class “F,” 
Grade 11). Apply, in writing, within 14 
days stating age, experience, present salary 
and position to Mr F. J. Elliott, Sub-Area 
Manager, Midlands Electricity Board, 83 
Darlington St, Wolverhampton. 

GENERAL ASSISTANT DISTRICT ENGINEER, 
LEOMINSTER DISTRICT, SHROPSHIRE AND 
HEREFORDSHIRE SUB-AREA 

Applicants should have had a sound tech- 
nical training and experience in the construc- 
tion, maintenance and operation of overhead 
and underground systems and substations. 
Technical qualifications desirable. Salary 
£502/£521 per annum (N.J.B. Class “C,” 
Grade 10). 

DEMONSTRATOR, LUDLOW DISTRICT, 
SHROPSHIRE AND HEREFORDSHIRE 
SUB-AREA 
Applicants must have had a good educa- 
tion and should have a certificate of a recog- 
nised Domestic Training College and/or the 
E.A.W. Certificate. Duties include lecture 
demonstrations in Service Centres, and on 
consumers’ premises, and advising consumers 
on the selection and use of electrical 
appliances. Salary £400/£490 per annum 

(N.J.C. Grade 1). 

Apply, in writing, within 14 days, stating 
age, experience, qualifications, present posi- 
tion and salary to Mr W. Winwood, Sub- 
Area Manager, Midlands Electricity Board, 
Spring Gardens, Ditherington, Shrewsbury. 

A. STEPHENS, 
Secretary. 
(N 478) 





HER MAJESTY’S OVERSEA CIVIL SERVICE 
RADIO ENGINEER, SOCIAL DEVELOPMENT 
DEPARTMENT TANGANYIKA 

O be responsible for the operation and 
'E wintehauiene of the 20 kW and 1-25kW 
transmitters, and two 250 W R.C.A. trans- 
mitters of the Dar-es-Salaam Broadcasting 
Station. 

Appointment pensionable on probation in 
salary range £1,134/£1,296 per annum in- 
cluding temporary cost of living allowance. 

Free passages are granted to officer, wife 
and children up to the cost of three adult 
passages. Government quarters, if available, 
are provided at low rental. Leave is granted 
at the rate of six days for each month of 
resident service. 

Candidates should preferably be under 35 
mes of age and have had experience with 

igh power broadcasting transmitting equip- 
ment. An engineering degree or other pro- 
fessional qualification is desirable. 

pply in writing to the Director of 
Recruitment, Colonial Office, Great Smith 
St, London, S.W.1, giving briefly age, 
qualifications and experience. Mention the 
reference number BCD 178/8/05. (N 463) 





BRITISH ELECTRICITY AUTHORITY 
Eastern Division 
PPLICATIONS are invited for 
following post: 
JUNIOR ENGINEER 
RYE HOUSE GENERATING STATION 

Salary Class G, Grade 16, £402—Grade 
14, £491 per annum. 

Duties include assisting in the Electrical 
Control .Room and experience in the tech- 
nical operation of electrical, boiler house 
and turbine house plant, testing, etc., in a 
Generating Station and provide a suitable 
basis for promotion to higher technical 
grades. 

Previous experience in a Generating 
Station and/or technical training to the 
standard of the Ordinary National Certifi- 
cate or its equivalent will be of advantage. 

Applications stating age, qualifications and 
experience should be sent to the Controller, 
British Electricity Authority, Eastern Divi- 
sion, Northmet Hse, Southgate, N.14, by 30 


Oct., 1954. 
W. N. C. CLINCH, 
Controller. 
(N 449) 


the 





LONDON ELECTRICITY BOARD 


PPLICATIONS are invited for the 
following positions at the Board’s 
Training Centre in Central London. 
APPRENTICES’ INSTRUCTORS. The 
Instructors will work under the Training 
Centre Supervisor and they should have been 
skilled craftsmen with some previous experi- 
ence in instructing. They should be capable 
of teaching any of the basic workshop skills 
with hand or machine tools, including gas 
and electric welding and smithing if re- 
quired. Possession of a City and Guilds 
certificate or other trade, technical or teach- 
ing qualification will be an advantage. 

The posts are graded under Schedule “C”’ 
of the National Joint Board agreemunt as 
Class AX/DX, Grade 8, and the salary 

ill be £526. 1s. per annum to 


= will I 
£728. 14s. per annum, inclusive of London 


Allowance. The successful candidates will 
Be required to work such hours as may be 
necessary in order to effectively supervise 
apprentices under instruction. 

FITTER (MECHANICAL). Duties will 
include maintenance of machines and equip- 
ment generally, care of tools and stores, pre- 
paration of stock, fabrication of special 
equipment and operation of the visual-aids 
apparatus. 

N.J.LC. rates of pay and conditions of 
employment, 4s. Id. p.h., £8. 19s. 8d. per 
44-hour, 5-day week. 

Application forms obtainable from Per- 
sonnel Officer, 46 New Broad St, E.C.2, to 
be returned within 10 days of the publica- 
tion of this advertisement. Please state post 
preferred, enclose self-addressed envelope 
and quote ref.: V/1812/T on envelope and 
all correspondence. (N 475) 
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YORKSHIRE ELECTRICITY BOARD 
No. 5 (Wakefield) Sub-Area 
FIRST ASSISTANT DISTRICT ENGINEER 
Doncaster District 

PPLICANTS must have had a sound 

practical training and. considerable 
experience in all branches of electricity dis- 
tribution work covering Industrial, Urban 
and Rural areas with underground and over- 
head systems. Corporate Membership of the 
Institution of Electrical Engineers or equiva- 
lent qualification is essential. 

Applicants must hold a current driving 
licence and be prepared to reside in the 
district. 

Salary—N.J.B. Class F, Grade 5, £791/ 
£818 per annum. 

GENERAL ASSISTANT DISTRICT ENGINEER 
Barnsley District 

Applicants must have had a sound prac- 
tical training with, experience in the construc- 
tion, operation and maintenance of H.V. 
and M.V. overhead and underground dis- 
tribution networks, substation plant and 
ancillary equipment. 

Applicants must hold a current driving 
licence, be prepared to reside in the district, 
and undertake standby duties. 

Applicants must hold at least the Higher 
National Certificate in Electrical Engineering. 

Salary—N.J.B. Class F, Grade 11, £548/ 
£565 per annum. 

Applications, giving full details of age, 
qualifications and experience, together with 
the names of two referees, should be for- 
warded to the Manager No. 5 (Wakefield) 
Sub-Area, Yorkshire Electricity Board, 1a 
Denby Dale Rd, Wakefield, not later than 
4 Nov., 1954. (N 462) 





SOUTH WEST SCOTLAND ELECTRICITY BOARD 
Lanarkshire Sub-Area 
APPOINTMENT OF GENERAL ASSISTANT 

ENGINEER (CONSTRUCTION) 
PPLICATIONS are invited for the 
appointment of General Assisiant Engi- 
neer in the Sub-Area Construction Depart- 
ment at Hamilton. 

Candidates should be Graduates of the 
Institution of Electrical Engineers (or hold 
equivalent qualifications). They should have 
had a sound engineering training and have 
some experience of construction work apper- 
taining to a large distribution system. 

The Salary and Conditions of Service will 
be in accordance with the National Joint 
Board’s Agreement, Schedule ‘‘A,” the pre- 
sent Classification and Grading being K.13, 
Salary £583/£605 which will be subject to 
the statutory deductions including super- 
annuation. The successful candidate will re- 
quire to reside within a reasonable distance 
of the Sub-Area Offices at Hamilton. 

Application Forms, which may be ob- 
tained from the undersigned, should be 
forwarded to this office not later than Wed- 


nesday, 27 Oct., 1954. 
DUGALD SMITH, 
Manager. 
137 Almada St, 
(N 473) 


Hamilton. 





BRITISH ELECTRICITY AUTHORITY 
North Eastern Division 


PPLICATIONS are invited for the 

appointment of THIRD ASSISTANT 
ENGINEER in the Stea.n Testing Depart- 
ment with Headquarters at Dunston Power 
Station. 

Applicants should possess minimum quali- 
fications of Higher National Certificate in 
Mechanical Engineering and have a good 
knowledge of thermodynamics. Previous 
experience in testing of Power Station Plant 
is essential. 

The salary for the appointment (which is 
superannuable) will be in accordance with 
Grade 5, Schedule “C’’ of the National Joint 
Board Agreement (£649/£835) per annum 
and will commence at a point commensurate 
with qualifications and experience. 

Forms of application may be obtained 
from Divisional Establishments Officer, 
British Electricity Authority, North Eastern 
Division, Carliol Hse, Newcastle-upon-Tyne, 
to whom they should be returned to arrive 
not later than 3 Nov., 1954. (N 434) 
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HER MAJESTY’S COLONIAL SERVICE 
PPLICATIONS are invited for the 
following posts: 

_BROADCASTING ENGINEERS 

Applications are invited from radio engin- 
eers for eventual appointment as broadcast- 
ing engineers in the Government broad- 
casting services of Colonial and Oversea 
Territories. 

Applicants should be over the age of 28 
and be Graduates of the Institution of Elec- 
trical Engineers or in possession of an 
Engineering Degree or Diploma recognised as 
granting exemptidn from Sections A and B 
of the Institution’s examination. Experience 
in the radio industry or in the radio branches 
of Her Majesty's Services for at least two 

ears is necessary but applicants need not 
ave experience directly related to broad- 
casting. 

_ Successful applicants will receive opera- 
tional training in the B.B.C. and at any 
time within two years after initial engage- 
ment, they will be required to take up 
contract appointments with a Colonial or 
Oversea Government in any part of the 
world, as broadcasting engineers. Choice 
of territory will be given where possible, 
but is not guaranteed. 

Total emoluments during training in the 
U.K.—£800 per annum. Salary on appoint- 
ment to a Colonial territory will not be 
less than £1,000 per annum plus such 
allowances as are prescribed under the regu- 
lations of the Territory concerned. 

Apply in writing to the Director of Re- 
cruitment, Colonial Office, Great Smith St, 
S.W.1, giving briefly age, qualifications and 
experience. Mention the reference number 
BCD 96/02/D10. N 494) 


BRITISH ELECTRICITY AUTHORITY 
East Midlands Division 


PPLICATIONS are invited for the 
following positions within the Division : 
SECOND ASSISTANT CHEMIST 
LINCOLN POWER STATION 
Vacancy No. 157/54/ET 

Preference will be given to candidates who 
hold the Higher National Certificate in 
Chemistry, but holders of the Ordinary 
National Certificate in Chemistry will be 
considered. 

The salary will be in accordance with 
Class E, Grade 11 (£524/£540 per annum) 
of the National Joint Board Agreement. 

Closing date for receipt of applications, 
1 Nov., 1954. 

THIRD ASSISTANT ENGINEER 
DIVISIONAL HEADQUARTERS 
Vacancy No. 158/54/ET 
Applicants should hold a degree in Civil 
Engineering, be Corporate Members of the 
Institution of Civil Engineers or possess 

equivalent qualifications. 

They should have had experience in the 
design and construction of heavy founda- 
tions, river works, structures in reinforced 
concrete and steel and other civil engineering 
works associated with the design and con- 
struction of Power Stations. 

Experience in the preparation of specifica- 
tions, bills of quantities and estimates will 
be an advantage. 

The salary for the appointment will be 
within Schedule C, Class AX/DX, Grade 5 
(£649 /£858 per annum.) of the National Joint 
Board Agreement. - 

Closing date for receipt of applications, 
1 Nov., 1954 
THIRD ASSISTANT ENGINEER (CONSTRUC- 

TION) TRANSMISSION DEPARTMENT, 
DIVISIONAL HEADQUARTERS 
Vacancy No. 159/54/ET 

Applicants must have had experience in 
the construction of E.H.T. Lines in the field 
from initial profile to final sag checking. 
Experience of pre-cast concrete structures 
and mass foundations will be an advantage. 

Preference will be given to applicants who 
hold qualifications leading to Corporate 
Membership of Institution of Civil or Elec- 
trical Engineers, or equivalent qualifications. 

The salary for this appointment will be 
within Schedule C, Class AX/DX, Grade 5 
(£649 /£858 per annum) cf the National Joint 
Board Agreement. 

Closing date for receipt of applications, 


8 Nov., 1954 
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SENIOR DRAUGHTSMAN (ELECTRICAL) 
CONSTRUCTION DEPARTMENT 
Vacancy No. 114/54/ET 

Candidates should have experience in the 
preparation of layouts and diagrams for the 
installation of E.H.T. and L.T. switchgear, 
transformers, E.H.T. and L.T. cables; 
knowledge of protective gear systems would 
be an advantage. 

The salary will be in accordance with the 
National Joint Board Agreement, Grade 4 
(£671 /£780 per annum) or Grade 5 (£567/ 
£671 per annum) of Schedule D, according 
to experience. 

Closing date for receipt of applications, 
1 Nov., 1954. 

These appointments will be pensionable 
within the terms and provisions of the 
British Electricity Authority and Area 
Boards Superannuation Scheme. 

Applications should be submitted on the 
official form A.E.6/ACT which may be ob- 
tained from the Divisional Establishments 
Officer, British Electricity Authority, P.O: 
Box 25, Barker Gate, Nottingham, and 
should be returned to the undersigned by 
the date stated. Please quote Vacancy 


Number. 
L. F. JEFFREY, 
Divisional Controller. 


15 Oct., 1954. (N 481) 





DUDLEY AND STAFFORDSHIRE TECHNICAL 
COLLEGE 


PPLICATIONS are invited for the 

post of ASSISTANT LECTURER in 
Electrical Engineering. Applicants must have 
had adequate industrial experience, and must 
be professionally qualified. Duties will be- 
gin on 1 Jan., 1955. Salary on Grade A of 
the Burnham Technical Report (£450 x £18 
—£725) with allowances, where appropriate, 
for graduate qualifications, training and 
experience. 

Application forms and further particulars 
may be obtained from the Principal, Dudley 
and Staffordshire Technical College. Dudley, 
to whom the completed forms must be 
returned as soon as possible. 

A. W. GIBSON, 
Principal. 
(N 423) 





BRITISH ELECTRICITY AUTHORITY 
London Division 

ASSISTANT ENGINEER (ELECTRICAL) 
BRUNSWICK WHARF GENERATING STATION 
PPLICATIONS are invited for the 
above superannuable post. Applicants 
should have experience in testing and cali- 
brating electrical protective gear. Qualifica- 
tions entitling to Graduate Membership of 
the I.E.E. an advantage. Conditions of ser- 
vice and salary in accordance with N.J.B. 
Agreement, Schedule A, Class K, Grade 13 

=£612. 3s. including London Allowance. 
Applications quoting vacancy No. 54/882, 
may be made on form obtainable from Divi- 
sional Secretary, British Electricity Authority, 
London Division, P.O. Box 136, Generation 
House, Great Portland St, W.1, and be 
received within 14 days of this advertise- 
ment. (N 461) 





THE NORTH WESTERN ELECTRICITY BOARD 
APPOINTMENT OF SUB-AREA CONSUMERS’ 
ENGINEER, 

NO. 1 SUB-AREA, MANCHESTER 

PPLICANTS should have held a respon- 

sible post within the Electricity Supply 
Industry, and should preferably be Corpo- 
rate Members of the Institution of Electrical 
Engineers. 

Duties include the supervision of all com- 
mercial activities in the Sub-Area. A wide 
knowledge of industrial, commercial and 
domestic electrification is essential. 

Salary: N.J.M. and H.E. Grades Com- 
mittee—Grade 5, £1,750/£1,900 per annum. 

Applications, stating age, qualifications 
and experience, present post and salary 
should be received by the Establishment 
Officer, The North Western Electricity 
Board, Cheetwood Rd, Manchester, 8, by 
6 Nov., 1954. (N 431) 
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BRITISH ELECTRICITY AUTHORITY 
Yorkshire Division 


require a GENERAL ASSISTANT ENGI- 
NEER (Electrical) in the Generation Con- 
struction Department, Leeds. 

Salary £501/£714 per annum. Class AX/ 
EX, Grade 8, National Joint Board Agree- 
ment (Schedule C). 

Applicants should have had a sound tech- 
nical training and preferably be Graduates 
of the Institution of Electrical Engineers or 
equivalent, and be experienced in modern 
power Station electrical equipment and draw- 
ing office practice. 

Application forms obtainable from the 
Divisional Secretary (Establishments), British 
Electricity Hse, St. Mary’s Rd, Leeds 7, to 
be returned within 14 days of the appearance 


of this advertisement. 
G. A. VOWLES, 
Divisiona! Controller. 
(N 479) 





LONDON ELECTRICITY BOARD 
ENGINEERING DRAUGHTSMEN 
PPLICATIONS are invited for the 
above positions in the District Drawing 
Offices of the Southern Sub-Area. The 
successful candidates will be located initially 
at Beckenham, Kent. 

Candidates should have had a good gene- 
ral and technical education and be experi- 
enced in one or more of the following sub- 
jects: drawing office routine, electrical 
diagrams, obtaining and recording all mains 
work, and plant layout in transformer 
chambers. 

The posts are graded under Schedule ““D” 
of the National Joint Board agreement as 
Grade 6—£458 to £595. 7s. per annum, in- 
clusive of London Allowance. 

Application forms obtainable from Per- 
sonnel Officer, 46 New Broad St, E.C.2, to 
be returned completed by 31 Oct., 1954. 
Please enclose addressed envelope and quote 
Ref.: V/1828/1749/T. (N 404) 


COUNTY BOROUGH OF WEST HAM 
EDUCATION COMMITTEE 


West Ham College of Technolegy 
Romford Road, Stratford, E.15 


Principal : 
E. A. Rudge. PH.D., M.SC., A.M.I.CHEM.E. 
PPLICATIONS re invited for the 
post of ASSISTANT LECTURER, 
Grade A, in the Electrical Engineering 
Department. Candidates should have a 
degree, or equivalent qualification, together 
with industrial experience, and should be 
able to teach in the field of Electrical Power 
and Machines. 

Salary in accordance with the-Burnham 
Technical Scale (Grade A). 

Forms of application and particulars may 
be obtained from The Principal on receipt 
of a stamped addressed envelope, and should 
be returned not later than 29 Oct. (N 432) 





BRITISH ELECTRICITY AUTHORITY 
North West, Merseyside & N. Wales Division 


PPLICATIONS are invited for the 

appointment of OPERATION AND 
EFFICIENCY ENGINEER at the Brom- 
borough Power Station, Cheshire. Salary 
£885 /£923 per annum, Class H, Grade 5, 
N.J.B. Superannuable and subject to medical 
examination. 

Candidates should preferably be Associate 
Members of the Institute of Mechanical or 
Electrical Engineers or possess equivalent 
qualifications and have a sound and tech- 
nical education with practical experience in 
the operation, maintenance and testing of 
modern steam power stations. 

Application Forms may be obtained from 
the Divisional Controller, Beaconsfield Rd, 
Woolton, Liverpool. Closing date: 5 Nov., 
1954. (N 460) 





Box No. replies to be addressed to the 
ELECTRICAL TIMES, Sardinia House, 
Sardinia Street, London, W.C.2. 
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THE NORTH WESTERN ELECTRICITY BOARD 
APPOINTMENT OF 
(a) THIRD ASSISTANT ENGINEER (MAINS) 
(b) ENGINEERING DRAUGHTSMAN 
CONSTRUCTION SECTION, 

CHIEF ENGINEER'S DEPARTMENT, 
AREA BOARD HEADQUARTERS, 
MANCHESTER, 8 
ne for post (a) should have 

had experience. in the design and erec- 
tion of M.V. and H.V. overhead lines up 
to and including 33 kV together with line 
calculations and field survey. 

Experience in estimating for overhead 
and underground mains will be considered 
an advantage. 

Commencing salary within range £649 /£790 
p.a. rising subsequently to £883 p.a. Class 
AX/EX, Grade 5, N.J.B. Conditions. 

Applicants for post (6) should have had a 
good technical training and Drawing Office 
experience in the electrical design, layout 
and detailing of indoor and outdoor sub- 
stations up to and including 33,000 V, to- 
gether with the preparation of protection 
system schematic and wiring diagrams. 

Preference given to applicants who hold 
the O.N.C. and/or H.N.C. in Electrical 
Engineering. 

Salary within range £433 /£567 p.a. accord- 
ing to qualifications and _ experience. 
Schedule ‘“‘D’’ Grade 6, N.J.B. Conditions. 

Applications to Establishment Officer, The 
North Western Electricity Board, Cheetwood 
Rd, Manchester, 8, by 30 Oct., 1954. 

APPOINTMENT OF 
SENIOR SALES REPRESENTATIVE, 
NORTH DISTRICT, SALFORD 

Duties include advising consumers (either 
at District Office or at the consumers’ pre- 
mises) on all- matters normally concerned 
with sales development, i.e. tariff queries and 
apparatus sales for domestic and small com- 
mercial and industrial applications. 

The successful applicant, if not already 
qualified, will be expected to undertake 
approved training courses. 

Salary Scale: £485/£545 p.a., Grade 2, 
N.J.C. Conditions. 

Applications to Sub-Area Secretary, No. 
1 Sub-Area, The North Western Electricity 
Board, Town Hall, Manchester, P.O. Box 
493 by 30 Oct., 1954. 

APPOINTMENT OF 
1ST ASSISTANT DISTRICT COMMERCIAL 
ENGINEER. 
BURY DISTRICT 

Duties will include assisting the District 
Commercial Engineer as follows: 

‘Organisation and control of all commer- 
cial staff and functions in the District, in- 
cluding the supply of information and advice 
to consumers on electricity utilisation, tariffs, 
terms, apparatus, routine testing and repair 
of domestic appliances, and all matters con- 
cerning electricity services. 

Salary Scale: £791/£818 p.a. Grade F.5, 
N.J.B. Conditions. 

Applications to the Sub-Area Manager, 
No. 2 Sub-Area, The North Western Elec- 
tricity Board, National Bldgs, St. Mary’s 
Parsonage, Manchester 3, by 30 Oct., 1954. 

APPOINTMENT OF 
DISTRICT ENGINEER. 
STALYEBRIDGE DISTRICT 

Applicants should have had a sound train- 
ing in Electrical Engineering together with 
considerable experience in the construction, 
operation and maintenance of substations 
and underground and overhead networks up 
to and including 33 kV. Corporate Mem- 
vership of the Institution of Electrical Engi- 
neers, will be an advantage. 

Salary Scale: £1,068/£1,:15 p.a. Grade 
G.2, N.J.B. Conditions. 

APPOINTMENT OF 
SECOND ASSISTANT ENGINEER, 
(PROTECTIVE GEAR TESTING). 
SUB-AREA ENGINEER’S DEPARTMENT 
STALYBRIDGE 

Applicants should have had experience in 
the testing and maintenance of protective 
gear and in handling modifications to such 
equipment, commissioning tests on sub- 
stations up to 33 kV including applied high 
voltage tests and maintenance of automatic 
tap changing equipment. Corporate Mem- 
bership of the Institution of Electrical Engi- 
neers will be an advantage. 

Salary Scale: £869/£907 p.a. Grade K.7, 
N.J.B. Conditions. 

continued in next column 
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Applications for above posts to Sub-Area 
Manager, No. 3 Sub-Area, The North 
Western Electricity Board, Union St, Old- 
ham, by 30 Oct., 1954. 
APPOINTMENT OF 
SECOND ASSISTANT DISTRICT ENGINEER, 
BLACKBURN DISTRICT 

Duties will include assistance in the opera- 
tion, maintenance and construction of under- 
ground and overhead mains, substations and 
transformers. The successful candidate will 
be required to undertake standby duties. 

Preference given to applicants who are 
Corporate or Graduate Members of the 
Institution: of Electrical Engineers, or who 
possess the H.N.C. in Electrical Engineering. 

Salary Scale: £729/£758 p.a. Grade G.7, 
N.J.B. Conditions. 

Applications to Sub-Area Manager, No. 
5 Sub-Area, The North Western Electricity 
Board, Jubilee Street, Blackburn, by 30 Oct., 
1954, (N 456) 





BRITISH ELECTRICITY AUTHORITY 
South Wales Division 
Vacancy No. 100/54 
PPLICATIONS invited for superannu- 
able N.J.B. appointment of SECOND 
ASSISTANT ENGINEER in the Generation 
(Operation) Department, Divisional Head- 
quarters. Salary AX/CX.2—£834/£1,025 
per annum. 

Corporate Membership of the Institution 
of Electrical Engineers or equivalent qualifi- 
cations desirable ; duties will include System 
Operation Liaison between Division, Grid 
Area Control and Area Board, necessitating 
knowledge of interconnected power stations, 
operation and maintenance of power station 
plant. 

Application forms obtainable from Secre- 
tary, South Wales Division, British Electri- 
city Authority, Twyn-y-fedwen Rd, Gabalfa, 
Cardiff, to be returned by 5 Nov., 1954. 

(N 471) 





ELECTRICITY AUTHORITY OF CYPRUS 
ELECTRICAL ENGINEER 

HE Electricity Authority of Cyprus re- 

quire an Electrical Engineer for the two 
tours, each of 2 vears, with prospect of 
permanency. Commencing salary in scale 
£1,200 rising to £1,500 a year according to 
qualifications and experience. Free furnished 
quarters and passages. Liberal leave on full 
salary. Candidates, between 28 and 40, must 
have had sound training in both electrical 
and mechanical engineering with experience 
in the practical and administrative operation 
of electricity supply undertakings. They 
should possess competent knowledge of the 
operation and maintenance of 33kV or 
66k¥V systems and the erection and main- 
tenance of high and low voltage overhead 
and underground A.C. transmission systems, 
networks and substation plant. Preference 
will be given to Corporate Members of the 
Institution of Electrical Engineers. Write to 
the Crown Agents, 4 Miilbank, London, 
S.W.1. State age, name in block letters, 
full qualifications and experience and quote 
M2A/40498/EE. (N 468) 





BRITISH ELECTRIC'TY AUTHORITY 
North Eastern Division 


PPLICATIONS are invited for the 
position of SHIFT CHARGE ENGI- 
NEER at York Power Station. _ , 
Applicants should have had wide experi- 
ence in the operation of generating plant 
and the possession of a Higher National 
Certificate or equivalent qualification would 

be an advantage. : ; 
The salary for this appointment (which 
is superannuable) will be in accordance with 
the National Joint Board Agreement, 
Schedule “A,” Grade 7, Class E (£649/£681 

per annum). j 
Forms of application may be obtained 
from Divisional Establishments Officer, Bri- 
tish Electricity Authority, North Eastern 
Division, Carliol Hse, Newcastle-upon-Tyne 
1, to whom they should be returned to 

arrive not later than 3 Nov., 1954. 

(N 474) 
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AMENDED ADVERTISEMENT 
SOUTH EAST SCOTLAND ELECTRICITY BOARD 


ECOND ASSISTANT ENGINEER 
(Commercial) Southern Sub-Area Head- 
quarters. N.J.B. G.7 (£729/£758 p.a.). Can- 
didates (preferably qualified to H.N.C. 
standard) should have sound experience of 
electrical contracting, including preparation 
of specifications and tenders, knowledge of 
I.E.E. and Factory Regulations, operation 
of an electrical appliance repair workshop 
and Service Centre administration. 
Applications in response to the original 
advertisement will be considered unless 
applicants advise otherwise. 
Applications stating age, qualifications and 
experience should reach the Board at High 
Street, Galashiels, within 14 days. (N 450) 


SOUTH WALES ELECTRICITY BOARD 


require ASSISTANT ENGINEER, District 
105/6 (Carmarthen), Western Sub-Area. 


Applicants should have sound experience 
of the layout and construction of mains and 
substations in mainly rural areas. 

Salary—Class D, Grade 7 (£633/£638/ 
£643) of N.J.B. Schedule. 

Applications stating age, present position, 
salary, qualifications, experience, and three 
referees, to be addressed to the Secretary to 
arrive by 30 Oct., 1954. 

D. G. DODDS, 
Secretary. 


(N 435) 





St. Mellons, 
Cardiff. 





SOUTH WESTERN ELECTRICITY BOARD 
» ENGINEERING DRAUGHTSMEN (TWO)— 
CENTRAL CONSTRUCIION DEPARTMENT— 

TAUNTON 
ALARY N.J.B. Schedule “D,” Grade 6, 
£433 /£567 p.a. 

Duties will include the preparation of 
enginecring drawings, substation building 
site and layout plans, mains and statistical 
records, 

Knowledge of overhead line design is 
essential and surveying experience and pro- 
filing will be an advantage. 

Application forms cbtainable from Assis- 
tant Secretary (Establishments), Electricity 
Hse, Bristol 1, should be returned by 3 Nov., 

(N 476) 





A LEADING Cable Manufacturer wishes 
* to appoint MANAGER to its branch in 
Birmingham. Applicants should have wide 
background in the cable industry and pre- 


ferably be Corporate Members of the 
Institution of Electrical Engineers —Box 
No. 3943, Electrical Times. (N 497) 





A LEADING Cable Manufacturer wishes 

to appoint SALES ENGINEERS to its 
staff in London, capable of handling sale of 
paper and rubber cables both at home and 
overseas. Applicants should have . wide 
background in the cable industry and pre- 
ferably be Corporate Members of the 
Institution of Electrical Engineers —Box 
No. 3945, Electrical Times. (N 498) 





APPLICATIONS are invited for RADIO 

AND _ TELEVISION SALESMAN- 
MECHANIC. Applicants rnust be able to 
service and maintain all types of Radio and 
TV sets, and must possess qualifications of 
the recognised Trade bodies. No house 
available. Applications, in writing. stating 
age. experience. wages required (no overtime 
paid) with copies of recent testimonials to 
be sent to General Manager, Musselburgh 
and Fisherrow Co-operative Society Ltd., 
Musselburgh, not later than Monday, 25 
Oct., 1954. (N 430) 





ASSISTANT POWER PRODUCTION 

SUPERINTENDENT _ wanted for 
Canadian owned 75,000kW public utility 
in Maracaibo, Venezuela. Age 30-40, pre- 
ferably married. Previous experience tur- 
bines and oil-fired boilers essential. Per- 
manent engagement, good salary, ample 
period and local leave. Applications with 
brief qualifications in writing only to Messrs 
Mackness and Shipley, Parliament Mansions. 
Abbey Orchard -St, London, S§.W.1, who 
will provide full particulars. (N 465) 
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THE BRITISH 
THOMSON-HOUSTON CO., LTD. 
invites applications from men of. initia- 
tive to join their sales organisation which 
is responsible for handling all B.T.H. 
electrical and mechanical plant, both 
heavy and light. 

Openings exist in Rugby, London and 
the Provinces for men with ability seeking 
advancement: duties range from co- 
ordination of engineering and commercial 
handling of contracts at head office, to 
district representation. 

Commercial experience is not essential 
but candidates should have received 
practical training in electrical engineering 
and possess a degree, Higher National 
Certificate or equivalent. Appointments 
include membership of pension scheme 
after qualifying period. 

Applications, which will be treated as 
confidential, should be addressed to the 
British Thomson-Houston Co., Ltd., 
Sales. Management, Rugby, and should 
include particulars of age etc., technical 
qualifications and previous experience. 
Interviews will be arranged locally where 
possible to suit selected candidates. 

(N 444p) 











AN opportunity occurs in progressive 

manufacturing concern in London area 
for ENGINEER aged 25/35 with electrical 
or physicist degree, on development and 
research work on high frequency, telecom- 
munication cable and associated testing 
equipment. Salary will be commensurate 
with qualifications and experience. Apply 
giving full particulars to—Box No. 3893, 
Electrical Times. (N 324) 





SSISTANT ELECTRICAL ENGIN- 

EERS wanted for Hydro-Electric Pub- 
lic Utility, Plateau, Nigeria. Age 25-35, 
single men preferred but married men con- 
sidered. H.N.C. standard or equivalent, 
good salary and leave conditions. Pension 
scheme. Written applications only with brief 
particulars to Messrs Macknesg and Shipley, 
Parliament Mansions, Abbey Orchard St, 
London, S.W.1, who will provide full par- 
ticulars. (N 464) 





RITISH ELECTRICITY AUTHORITY, 

Transmission Design Branch, Head- 
quarters, London, require POWER CIR- 
CUIT ENGINEER to co-ordinate the work 
of two small groups of Engineers responsible 
for the Design, Specification and Testing of 
Overhead Lines and Cables. Candidates 
should have special experience with one of 
these types of equipment and some knowl- 
edge of the practice and principles associated 
with the other. Good personality and 
initiative to keep abreast of modern develop- 
ments is of first importance. 

Salary N.J.M. Scale 4, £1,650 by £50 to 
£1,800 inclusive of London Allowance. 
Candidates should preferably be Corporate 
Members of the I.E.E. Forms from D. 
Moffat,’ Director of Establishments, British 
Electricity Authority, Winsley St, London, 
W.!, to be returned by 6 Nov., 1954. Quote 
Ref. : ET /532. (N 438) 





BRITISH ELECTRICITY AUTTtIORITY 
Research Laboratories, Leatherhead, 
require JUNIOR ENGINEER. Candidates 
should have H.N.C. in Mechanical Engin- 
eering or equivalent qualification. Duties 
include testing of fly ash concrete and other 
materials. Salary N.J.B. Grade 6, £390/ 
£606 p.a. Applications to D. Moffat, Direc- 
tor of Establishments, Winsley St, London, 
W.1, by 6 Nov., 1954. Quote Ref. 535. 
(N 484) 





Electrical Research 
Assistant 
A large organisation in the North-West 
wishes to appoint a young man to 
evaluate the electrical properties of new 
insulation products. Possession of Higher 
National Certificate in Electrical Engin- 
eering is desirable. Apply to—Box No. 
3937, Electrical Times. (N 490p) 





BRITISH ELECTRICITY AUTHORITY 
Production Inspection and Test Sub- 
Branch require THIRD ASSISTANT EN- 
GINEER (MECHANICAL) in the Man- 
chester Regional Office. Candidates should 
possess educational and engineering qualifi- 
cations up to the standard required for 
Graduate Membership of the I.Mech.E. 
Duties are associated with production, in- 
spection and testing of power station. plant 
and equipment in Manufacturers’ Works. 
Recent experience of such work and actual 
construction and plant erection at power 
stations would be considered an advantage. 

Salary N.J.B. Grade 4, £717/£934. Appli- 


cations stating age, qualifications, experi- - 


ence, present position and salary to D. 
Moffat, Director of Establishments, Winsley 
St, London, W.1, by 6 Nov., 1954. Quote 
Ref. ET/534. (N 467) 





BRITISH ELECTRICITY AUTHORITY, 
Generation Station Construction, Civil 
Engineering Branch, Headquarters, London, 
requires SENIOR ASSISTANT ENGINEER. 
Duties include critical examination and re- 
porting on the development of Projects, pro- 
cedure leading to letting of contracts, and 
consideration of prices and claims in respect 
of Power Station Construction. Candidates 
should preferably be Corporate Members of 
the Inst.C.E. and have field experience on 
major-civil engineering works with Consult- 
ing Engineers or Contractors in Gt. Britain, 
preferably including work on power station 
construction. Knowledge is essential of 
methods of construction, administration of 
works contract practice and procedure, cost- 
ing and pricing of work and adjustment of 
claims. Salary N.J.B. Grade 1, £1,002 to 
£1,378 inclusive. Applications stating age, 
qualifications, ‘experience, present position 
and salary to D. Moffat, Director of Estab- 
lishments, Winsley St, London, W.1, by 6 
Nov., 1954. Quote Ref.: ET/533. 

(N 451) 





RUSH ELECTRICAL ENGINEERING 

CO., LTD., Loughborough, Leics, has 
a vacancy for a RESEARCH ENGINEER 
to assist with projects connected with high 
voltage technology and the development of 
power transformers. A good Degree in 
Electrical Engineering or Physics is necessary 
with experience of transformer design, manu- 
facture, or associated techniques. Consider- 
ation will be given to candidates with suit- 
able educational qualifications and experi- 
ence of research in kindred fields who wish 
to develop further knowledge and experi- 
ence in this important work. Existing faci- 
lities provide opportunities for original 
research. Please write with full details to 
the Chief Personnel Officer. (N 440) 





“EYLON European controlled Company 
seeks ELECTRICAL ENGINEER with 
minimum qualifications National Higher 
Certificate, preferably unmarried, sound 
practical knowledge of A.C. and D.C. distri- 
bution, alternator and generator installation 
and maintenance. Estimating and sales ex- 
perience an advantage. Salary approximately 
£90 per month, provident fund, medical and 
other benefits. Write Box ZS.491, Deacon’s 
Advertising, 36 Leadenhall St, London, 
E.C.3. (N 486) 
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ELECTRICAL ENGINEER 


required (aged 30-40, preferably Char- 
tered), to assume leading position—com- 
manding equivalent £1,000 p.a. to start 
—in Design Office of London Company. 
Applicants must be fully conversant with 
low and medium voltage automatic con- 
tactor gear, motors, relay systems, and 
methods of temperature control. Previous 
D.O. experience and a thorough knowl- 
edge of wiring systems applied to preci- 
sion machinery is essential. Write in first 
instance: Personnel Manager, Molins 
Machine Co., Litd., Evelyn St, London, 
S.E.8. (N 442p) 











(CONSULTING Engineers require a 
JUNIOR ASSISTANT ENGINEER, 
Applicants should have had some experience 
of the preparation of drawings and specifi- 
cations for the electrical installations in 
hospitals, schools, commercial premises, etc. 
Applications should be submitted in writing 
to Barlow, Leslie and Partners, 5 Catherine 
Place, S.W.1, not later than 5 Nov., and 
should state age, experience and salary re- 
quired. (N 452) 





I ESIGN DRAUGHTSMAN. An excel- 

lent opportunity occurs with housing 
assistance available for a first class Designer 
Draughtsman with experience of Light/ 
Medium Electro-Mechanical equipment for 
development work on battery electric trucks 
of advanced design. A substantial salary is 
offered to a man of proved ability. Appli- 
cants should be of H.N.C. standard, must 
have an original outlook and be capable of 
taking charge of a job from its conception 
to the production stage. Modern factory 
in country district, 1 hour London. Reply 
in confidence giving all details to—Box No. 
3947,. Electrical Times. (N 499) 





DESIGN ENGINEER for power rectifiers 
is required by a large manufacturing or- 
ganisation in the Midlands, for work of excep- 
tional technical interest with good prospects. 
No previous rectifier experience is necessary, 
but candidates should have degree and some 
practical training. Excellent residential and 
educational district. Please write with full 
details to Box No. 1364, T. and G., 167 
High Holborn, London, W.C.1. (N 329) 





[DRAUGHTSMEN with sound expericnce 
in the design of High Voltage Isolating 
Switches and Fuses 11.000 V and above. 
Very good prospects for  fully-trained 
draughtsmen. Write giving particulars of 
experience, age and salary required to—Box 
No. 3915, Electrical Times. (N 393) 





[)RAUGHTSMAN required for Electric 
Elements and Thermal Devices Manu- 


facturers. Knowledge of presswork and 
press tool design an advantage. A distinct 
opportunity. House available if required. 
Five-day week. Pension Scheme, Canteen, 
etc. State briefly age, experience, technical 
training, salary, whether married with 
family, to Best Products Ltd., Felix Rd, 
Felixstowe, Suffolk. (N 437) 





DRAUGHTSMAN-DESIGNER 
for “Ellison” Electric Switchgear of up 
to 11 kV. Opportunity for man with the 
right qualifications seeking advancement. 
Five-day week, bonus, non-contributory 
pension scheme, excellent working condi- 
tions, canteen and welfare facilities, are 
some of the advantages offered to em- 
ployees in this privately owned organisa- 
tion. Temporary living accommodation 
can be arranged. Send full particulars 
and salary requirements to The Personnel 
Manager, George Ellison Limited, Perry 
Bar, Birmingham 22B. (N 491p) 








THE GENERAL ELECTRIC 
COMPANY LIMITED 
have a number of vacancies at their 
Fraser and Chalmers Works for both 
ELECTRICAL AND 
MECHANICAL ENGINEERS 
aged 28 to 40, preferably with an 
Engineering degree or its equivalent 
for development work in connection 
with Nuclear Power Stations. 
Apply giving particulars of training 
and experience to 
Personnel Manager, 
Fraser and Chalmers Engineering 
Works, 


Erith, Kent _ (N 296p) 
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[JDRAUGHTSMEN. Senior Development 

Draughtsmen required with previous 
experience of E.H.T. and L.T. Switchgear or 
Motor Control Gear. Pension scheme in 
operation. Excellent conditions. Apply by 
letter, giving particulars previous experience, 
age and salary required to Erskine, Heap 
and Co., Ltd., Lancashire Switchgear Works, 
Manchester 7. (N 443) 





[DRAUGHTSMAN required with experi- 
ence of metalclad medium voltage 
switchgear. Unfurnished house available. 
A.E.S.D. rate minimum. Reply stating age 
and experience to Ottermill Switchgear Ltd., 
Ottery St. Mary, Devon. (N 351) 





[DRAUGHTSMAN required. (Victoria 
Area) for Manufacture of L.T. Switch- 
gear and General engineering. Prospects for 
man with initiative. Write age, experience 
and salary required—Box No. 3921, Elec- 
trical Times. (N 417) 





YLECTRICAL DRAUGHTSMEN stre- 
~ quired for the Rugby drawing offices of 
the BTH Co., Ltd., accustomed to making 
schematic diagrams of electrical control 
schemes from engineers’ drafts and prepar- 
ing complete wiring diagrams. 

Apply in writing, giving details of age, 
experience, etc., to Manager, Drawing 
Offices, British Thomson-Houston Co., Ltd., 
Rugby. (N 470) 





ELECTRICAL ENGINEER required by 
Large Industrial Undertaking for one 
of its enterprises in British West Africa. 
Applicants should be between the age of 
33 and 38, and should have experience in 
the operation of medium capacity a.c. gene- 
rating plants, M. and H.T. transmission and 
M.T. distribution systems, and the electrical 
maintenance of industrial type motors and 
switchgear. Corporate membership of the 
Institution of Electrical Engineers or equiva- 
lent technical qualification is desirable but 
not essential. 

Commencing salary will be dependent on 
qualifications, experience and age, but for a 
qualified engineer it will not be less than 
£1,400 per annum. Terms of service include 
family allowances, retirement benefits, free 
passages to and from Africa, and free medi- 
cal attention and furnished quarters in West 
Africa. Tours of 21 months each followed 
by leave on full pay. 

Write giving full particulars of experience 
to—Box No. 8061, c/o Charles Barker and 
Sons Ltd., 31 Budge Row, London, E.C.4. 

(N 441) 





FiLECTRICAL ENGINEER SURVEYOR 
~ required for relief work. Must be pre- 
pared to travel anywhere in U.K. Permanent 
area may be available later on. Higher 
National Certificate essential with practical 
experience on maintenance. Salary £540, 
rising by annual increments to £875. Pension 
non-contributory. Age not over 32. Apply 
in writing, Manager, Engineering Depart- 
ment, General Accident Assurance Corpora- 
tion, 99 Aldwych, W.C.2. (N 448) 





SIMPLEX ELECTRIC CO., LTD. 
Development Department 
APPOINTMENT OF 
DEVELOPMENT ENGINEER 
Applications are invited for the posi- 
tion of senior engineer in the Develop- 
ment Department at Creda Works, 
Blythe Bridge, near Stoke-on-Trent, 
for work on Creda cookers and asso- 
ciated products. This is a position of 
considerable responsibility and carries 

an appropriate salary. 

Applications in writing giving full 
details of qualifications and experience 
should be addressed to The Secretary, 
Simplex Electric Co., Ltd., Oldbury, 
Birmingham. (N 366 p) 











ELECTRICAL ENGINEER required to 
take charge of Electrical Section of 
Drawing Office in London Contracting Firm. 
Applicants should hold qualifications at 
least up to H.N.C. standard. Write stating 
age, experience, qualifications and salary re- 
quired to—Box No. 3941, Electrical 1imes. 

(N 496) 





F.LECTRICAL ENGINEER, fully. quali- 
fied, with extensive experience in the 
installation of electrical equipment, trans- 
formers, switchgear and cabies up to 11 kV 
pressure for heavy industrial equipment pre- 


_ ferably as associated with Iron and Steel- 


works plant, required by Consulting Engin- 
eers for 4 year contract on major extensions 
to iron and steel plant in West Bengal, India. 
Reply to—Box No. 3911, Electrical Times. 

(N 386) 





FLLECTRICAL FITTERS are required by 
the British Electricity Authority at their 
Nottingham Transmission Section. The 
nature of the work involved includes the 
overhaul of 132,000 V Transformers and 
switchgear at Transforming Stations within 
the Nottingham Section. Previous experi- 
ence of H.V. apparatus would be an advan- 
tage. Rate of pay 45d. per hour, 44-hour 
week. Terms and conditions of service in 
accordance with N.J.I.C. Agreement. Appli- 
cations in writing to Divisional Estabush- 
ments Officer, British Electricity Authority, 
P.O. Box 25, Barker Gate, Nottingham. 
Please quote Vacancy No. 160/54/E1. 

(N 483) 





LECTRO MECHANICAL DRAUGHTS- 

MEN, Senior and Junior, required for 
the British Thomson-Houston Co.’s Elec- 
tronics Drawing Offices at Rugby and 
Leicester. 

Apply in writing, giving details of age, 
experience, etc., to Manager, Drawing 
Ottices, British Thomson-Houston Co., Lid., 
Rugby. (N 469) 


NFIELD CABLES LTD. urgently require 
OVERHEAD LINESMEN used to 
work on 33 kV lines, for a contract at 
Peterborough. Write giving full details to 
the Contracts Dept., Lockfield Ave, Brims- 
down, Middlesex. (N 457) 


OINTERS and ELECTRICIANS and 
MATES required London Power Station 
Contract including Saturday and Sunday 
working. (WAT 5891.) (N 487) 


JUNIOR DESIGNERS required to deal 
with small transformers, power, audio, 
pulse, etc. Specialised training will be given 
to engineers with suitable basic training and 
experience. Applications to Technical Direc- 
tor, Gresham Transformers Ltd., Twicken- 
ham Rd, Hanworth, Middx. (N 275) 


UNIOR LIGHTING ENGINEER to 
assist in preparation of designs for 
modern interior installations. Commencing 
salary up to £450 p.a. according to experi- 
ence. Write giving full details to—Box No. 
3931, Electrical Times, (N 454) 


LABORATORY ENGINEER, H.N.C. or 
equivalent. Experienced Magnetic 
Amplifiers and control circuits. Housing and 
Pension Scheme available. Apply Personnel 
Manager, Electro Methods Ltd., Caxton 
Way, Stevenage, Herts. (N 391) 




















I ARGE European controlled company in 
~ Ceylon require ASSISTANT ELECTRI- 
CAL ENGINEER, age 20/30 years, prefer- 
ably unmarried, sound knowledge of A.C. 
and D.C. distribution and work covered by 


contractors. Attractive 
Write Box ZT.492, 
36 Leadenhall St, 

(N 485) 


general _ electrical 
terms to right man. 
Deacon’s Advertising, 
London, E.C.3. 





ANAGER for Electrical Wholesaler, 
London. Previous experience of the 
trade and in the control of staff essential. 
Salary £1,000. Pension scheme. Permanent 
position and excellent prospects for efficient 
man.—Box No. 3925, Electrical Times. 
(N 445) 
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Draughtsmen 
required for Automatic Electric Control 
Gear; 5-day week; excellent working 
conditions; Canteen facilities; conveni- 
ent transport; Incentive Bonus; Super- 
annuation Scheme; salary according to 
qualifications, ability and experience. 
Apply Asst. Sec.: Watford Electric and 
Mig. Co., Ltd., Watford, Herts. (N 385p) 











MECHANICAL DRAUGHTSMAN 
wanted for factory in West Midlands. 
Permanent and pensionable post, attractive 
working conditions. Starting salary up to 
£700 according to age and qualifications. 
Experience of design of malleable castings 
an advantage. Apply, giving particulars of 
age, qualifications and experience, to—Box 
No, 3929, Electrical Times. (N 453) 


JREPRESENTATIVE Lancashire / York- 
*™ shire, required by leading firm produc- 
ing Appliance Switches and motor Control 
Gear. Excellent opening for man with 
good connections amongst manufacturers. 
Will be required to join staff and should 
possess car. Write, giving full particulars 
and remuneration expected, to—Box No. 
3933, Electrical Times. (N 459) 


EPRESENTATIVES with established 
connections amongst Electrical Retailers 
required. Commission basis.—Box No. 3899, 
Electrical Times. (N 362) 


ENIOR TRANSFORMER DESIGNER 
required with experience of all types of 
transformers up to 3,000kVA. Excellent 
prospects for an energetic man capable of 
supervising junior engineers. Excellent work- 
ing cond:tons, Pension Scheme, Canteen, 
etc. West London area. Applications to— 
Box No. 3877, Electrical Times. (N 277) 


~TEAM PLANT SUPERINTENDENT 

wanted for Canadian owned 12,500 kW 
public utility in Georgetown, British 
Guiana. Age 30-40, preterably married. 
Good experience with oil-fired boilers and 
steam turbines essential. Good salary. First 
class passages; three months’ leave at end 
of three year period, and interim local leave ; 
house with electric cooker and refrigerator 
provided at nominal rental; present Super- 
intendent being transferred to larger pro- 
perty. Applications with brief qualifications 
in writing only to Messrs Mackness and 
Shipley, Parliament Mansions, Abbey Or- 
chard St, London, S.W.1, who will provide 
full particulars. (N 466) 

















ECHNICIAN required by The General 
Electric Co., Ltd., for installation and 
maintenance of H.F. equipment at their 
Wembley Works. Applicants should have 
had previous experience in this type of work 
and be prepared to travel in this country. 
Preference will be given to those who have 
obtained their O.N.C. in electrical engineer- 
ing or the equivalent and are not over 26 
years of age. Apply in writing quoting 
reference P.H. to the Staff Manager, Magnet 
House, Kingsway, W.C.2. (N 488) 


"TOOLMAKER, practical and versatile, for 

newly-equipped toolroom. Experienced 
in presswork up to 200 tons, including deep 
drawing essential. Must be capable of work- 
ing on own initiative. Good prospects. 
Best Products Ltd., Felix Rd, Felixstowe, 
Suffolk. (N 436) 


RANSFORMER DRAUGHTSMEN re- 

quired, fully experienced up to 2,000 kVA 
66kV, 5-day week, pension scheme. Apply 
to: Chief Mechanical Engineer, Hackbridge 
and Hewittic Electric Co., Ltd., Walton-on- 
Thames, Surrey, giving details of experience 
and salary required. (N 320) 











Required 
ELECTRICAL AND 
RADIO DRAUGHTSMEN 
Apply to 
Employment Manager, 
Vickers-Armstrongs Limited 
(Aircraft Division) 

Hurn Airport Nr. Christchurch, Hants. 
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ECHNICAL SERVICE ENGINEER re- 
‘quired by leading electric cooker manu- 
facturer for an area approximating to the 
South Wales and South Western Electricit 
Boards, Residence in the Bristol area will, 
therefore, be necessary. The successful ap- 
plicant should have a thorough knowledge 
of electric cookers, and whilst the position 
will entail some manual work, in general it 
will involve calling at repair depots with 
information and guidance. The position 
might offer to a suitable person, the possi- 
bility of promotion to Technical Representa- 
tive, at a later date. State present salary, 
and give full details to Box No. 3041, c/o 
117 Piccadilly, London, W.1. (N 495) 





"TRANSFORMER DRAUGHTSMAN, ex- 

perienced up to 10 MVA, 33 kV, pro- 
gressive appointment, pension scheme. Write, 
stating age, salary and experience, to York- 
shire Electric Transformer Co., Ltd., Dews- 
bury. (N 439) 





WORK WANTED 











RMATURE REWINDING service to 

the trade. Vacuums, Drills, Grinders, 
Hood Dryers, Dental Motors. Vacuum 
cleaner and drill armatures replaced from 
stock 24-hour service. Every job guaranteed. 
All vacuum cleaner parts, hoses, etc., in stock 
for any make. Apex washer agitator shafts 
stocked.—Regam Electric Cleaner ih 
95 Park Lane, Leeds 1. (N 13) 


.C. and D.C. MOTOR REWINDS and 
REPAIRS. Prompt service __ fully 
guaranteed. Edgware 5566 (4 lines).—Service 
Electric Co., Ltd., Stanmore, Middx. (N 12) 
SISHER FOUNDRIES LTD., Greet, 
Birmingham 11, for Machine Moulded 
Precision Castings in gun metal and soft 
grey iron. Tel.: Victoria 0197. (N 14) 





WELL-KNOWN electrical manufacturing 

Company has a vacancy for a SALES 
ENGINEER for electrical rotating machin- 
ery in Sheffield. Successful applicant must 
be a trained Electrical Engineer with O.N.C. 
as a minimum qualification and with pre- 
vious sales experience in the area covered. 
He will work from the Company’s existing 
Branch Office. Remuneration by salary and 
expenses. Non-contributory pension scheme. 
Apply Box No. 3949, Electrical Times (N 500) 





APPOINTMENTS WANTED 











AVAL ELECTRICAL OFFICER, 29 
years of age, married, and available 
shortly, seeks progressive position in any 
at of the world, preferably Far East. 
xperience of A.C. and D.C. motors and 
control schemes from F.H.P. to 200 h.p. 
also propulsion equipment of 6,000 n.h.p. 
one een —Box No. 3883, Electrical 
(N 280) 

JREPRESENTATIVE, 27, exp. domestic, 
industrial and marine electrical equip- 
ment, seeks position with firm supplying 
S.W. or Devon and Cornwall.—Box No. 
3939, Electrical Times. (N 493) 





WANTED 











WANTED. D.C. and A.C. ball-bearing 
MOTORS, motor’ generator sets, 
dynamos and alternators.—Full details to 
Britannia Manufacturing Co., Ltd., 22-26 
Britannia Walk, London, N.1. (N 10) 
WANTED, for prompt cash, ferrous and 

non-ferrous SCRAP; also plant for dis- 
mantling. Buyers of secondhand machinery 
and plant for re-use.—W. and H. Cooper Ltd. 
176 Brady St, Bethnal Green, E.1. (N 9) 
\ ANTED. ROTARY CONVERTERS, 

any size.—Universal, 221 City Rd, 
London, E.C.1. (N 11) 


PATENTS 





|? is desired to secure commercial develop- 
ment of Br. Pats. No. 568674 for “AN 
ELECTRICAL MACHINE FOR CLASSI- 
FICATION OF DIELECTRIC SHEETS” ; 
No. 581483 for “REFINING OF NATU- 
RAL OR SYNTHETIC FATTY OILS”; 
and No. 582281 for “IMPROVEMENT IN 
ART OF DIELECTRICS” either by sale or 
grant of licences. Apply: Phillips’, 329 
High Holborn, London, W.C.1. (N 455) 





MISCELLANEOUS 











FREE! Brochure giving details of courses 
in Electrical Engineering and Elec- 
tronics covering A.M.Bri.I.R.E., City and 
Guilds, etc. Train with the postal Train- 
ing College operated by an Industrial Organi- 
sation. Moderate fees. E.M.I. Institutes, 
Postal Division Dept. ET29, E.M.I. Insti- 
tutes, London, W.4. (N 28) 
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EXCEEDINGLY VALUABLE TO SELF-TAUGHT 
; ENGINEERS 

American LE.E. Proceedings TO 
DATE FOR THIRTY YEARS WITH 
MAGNIFICENT INDEX. Deals with 
WIRELESS and TELEVISION and 
ELECTRONICS in their INITIAL 
STAGES. (Helpful for Inventors.) 
A valuable “L-D” POWER-TRANS- 
MISSION LIBRARY of a well-known 
H.T. transmission expert (now retiring). 
Other concessions (C.1.G.R.E. etc., 
etc.) of value. 

Offers to: Box No. 3927 Electrical 
Times. (N 447p) 














FOR SALE 











A<: and D.C. MOTORS, all sizes, large 
stocks. Fully guaranteed.—Milo Engin- 
eering Works Ltd., Milo Rd, East Dulwich, 
S.E.22 (Forest Hill 2278-9). (N 15) 
‘.A. ELECTRICAL CO. for A.C.-D.C. 
MOTORS, switchgear, exhaust tans, 
hoists, reduction gears, new or reconditioned 
units.—Chi. 5105, 67 Rothschild Mery § 
HIGH VACUUM IMPREGNATION 
UNIT or single or batch coil impreg- 
nation service to R.I.C. specification 214 or 
individual requirements.—Blickvac, Hamil- 
ton Rd Works, Hamilton Rd, S.E.27. Tel. 
Gypsy Hill 4394. (N 22) 








Now Available 





Sardinia House 





the NEW wallchart based on the 
HOLGER NIELSEN METHOD 


of treatment for apparent death from 


ELECTRIC SHOCK 


On card size 19}” x 12” printed red and black with special high 
quality finish, eyeletted and corded. 


PRICE 2/6 plus postage. 
THE ELECTRICAL TIMES LTD. 


Sardinia Street 


London W.C.2 





Cc. and D.C. MOTORS, GENERA- 
TORS from _ stock.—Service Electric 
Co., Ltd., Honeypot Lane, Stanmore, 
Middx. Edgware 5566-9. (N 17) 
ON’T worry about your electricity bills. 
Fit 1s. slot electric meters for hotels, 
bed-sitters, etc. Prices from 50s.—Selectrics, 
Department E.T., Castle Circus House, Tor- 
uay. Tel. 7218. Trade inquiries WN 
rade discount. 23) 


HOUSE- -SERVICE METERS, a.c..or ra £. 
quarterly or prepayment.— Universal Elec- 
trical, 221 City Rd, London, E.C.1. (N 18) 


MERCURY SWITCHES are made by 
Hall, Drysdale and Co., Ltd., of 58 
Commerce Rd, Wood Green, London, N.22. 
Tel.: BOW. 7221. (N 19) 


PORTAWAY EARTH-BONDING AND 
CONTINUITY System, incorporates the 
most economical way of using H.C. Copper 
for Earthing. Valuable advantages. Good 
delivery. Lists: Portaway, Bramhope, Leeds, 
or London Office, 39 Victoria St, S.W.1. 
Phone Abbey 6501. (N 446) 


ONE —2-panel, 2-tier ELLISON TRIPLE 
POLE SWITCHBOARD comprising 
two 300 amp oil circuit-breakers with asso- 
ciated busbar changers and isolator, com- 
plete with ammeter and one busbar fold 
meter. This board has just been dismantled, 
cleaned and rebuilt. 

One—Metropolitan-Vickers 74 h.p. 
r.p.m. MOTOR 

Four—3 h.p. 1 830/610 r.p.m. B.T.H. COM- 
MUTATOR MOTORS, type CFT, complete 
with associated JMT speed regulator, and 

One—Triple Pole, 10-way, 100 amp 
FLUVENT FUSE BOARD suitable for use 
on 400 V supply. 

All prices on* application to—Box No. 
3917, Electrical Times. (N 394) 


PURLEY CHOKES AND BALLASTS 
Our’ 80-W tapped h.p.f. ballast with 
starter switchgear-holder incorporated is 
proving itself the most popular unit. Suitable 
for most fittings, 57s. 6d. each subject.— 
F. W. Blanshard Ltd. (Dept. E.T.), Purley, 
Surrey. Uplands 4818-9. (N 21) 


ECONDITIONED TIME SWITCHES. 

Venner 5 Amps, A.C./D.C. up to 250 V, 
15-day handwound. From stock. Guaranteed 
for 12 months. Price £4 (with case 4s. extra) 
also New Venner, Horstmann and Sangamo 
Time Switches. J. W. Hughes, 3 St. 
Thomas St, London Bridge, London, S.E.1. 
(Tel. Hop 2759.) (N 426) 


PARES AVAILABLE FOR DIESEL 
“” ENGINES. Vickers Petters, Willans, 
Willans Fullager, Willans Robinson and 
Mirrlees also for Browett Lindley Gas 
Engine. Apply for particulars to Purchasing 
and Stores Officer, British Electricity 
Authority, South Eastern Division, Lower 
Ham Road, Kingston-on-Thames. (KIN 
7788, Ex. 10.) (N 492) 


1,430 





FLAMEPROOF MOTORS, M.G. SETS, 
D.C. MOTORS, GEARED MOTORS, A.C. 
MOTORS, TRANSFORMERS, CONTROL 
GEAR. SPECIALS. FLANGE MOTORS 


ELECTROPOWER COMPANY LIMITED 
Kingsbury Works, Kingsbury Rd, London, N.W.9 
Tel.: COLindale 4621/3 


Grams: Lectropowa, Hyde, London (N20p) 
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Partridge Wilson & Co. Ltd. 
Passburg-Block-Haas G.m.b. H. . 

Phillips Electrical Ltd. ... 

Premier Electric Heaters Ltd. 


Radiovisor Parent Ltd. .. 

Rawlplug Co. Ltd. 
— Maintenance, 

Resistances Ltd. an ike 

Reyrolle, A., & Co. Ltd. . 

Rowlands Electrical Accessories Ltd. 


Saxonia Electrical Wire Co. Ltd. 
Shell-Mex & B.P. Ltd. : 
Siemens Bros. & Co. Ltd 

Simmonds & Stokes (Niphan) L Ltd. 
Smith, Frederick, & Co.. 

Smith, W. H., & Son 

Standard Telephones & Cables Ltd. 
Sturdy Electric Co. Ltd. 

Sunvic Controls Ltd. 


Thorpe, F. W., 

T.M.C. -Harwell Seles) Ltd. 

Universal Boilers & ae Co. 
Ltd. ons 


V.G. Porcelain Co. Ltd. . 
Vulcanised Fibre Ltd. 


Wandleside Cable Works Ltd. 
(Industrial Maintenance, =) 


Washers Ltd. 
Westinghouse Brake & Signal C ‘Co. Ltd. 3 


Wootton & Co. Ltd. ... eer 


Yarrow & Co. Ltd. . 30 
Yorkshire Electric Transformer Co. Ltd. 46 
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ANOTHER Fine ualig 


productar the ight price 





The NEW Super-Smoothwell, 

sturdily constructed, finished in heavy 

chromium-plate is the iron you can SAFELY recom- 

mend! Multi-coloured packaging will make your shop 
window brighter. Extensive advertising will be appearing 
in the popular press to make sure your customers 
ask for Premier: Are your stocks adequate to meet the 











demand ? 
Specification: 


Catalogue No. 835, Quick action thermostat. Weight 5 lb., 
large heat selector dial, loading 750 watts. Bakelite handle. 


Outstanding Value Price 45/- ORDER NOW 


is IER | Super-Smoothivell 
V9) /; ty the a ri with = —" heat ange 


Appearing in the following National Magazines :— 


“Britannia & Eve”, “Good Housekeeping”, “Homes & 
Gardens”, “House & Garden”, “Illustrated”, ““Woman” 
and “Woman’s Journal’. 


PREMIER ELEC: Rac HEATERS | ey te: BIRMINGHAM 
A member of the A.E.I. Group of Companies 








Manufacturers of Fine-Quality appliances for nearly 50 years 





G 








Electrical Times, 21 October, 1954 





ESTABLISHED 1868 


ATTWATER « SONS LTD. 


PRESTON, ENGLAND. 


MICA AND MICANITE IN ALL FORMS. 
VULCANIZED FIBRE. PEERLESS LEATHEROID. 
PRESSPAHN AND FULLERBOARD In Sheets and Rolls. 
EMPIRE CLOTH AND TAPES. 

COTTON AND ALSO ASBESTOS DYNAMO TAPES. 
BAKELITE RESIN, VARNISH, SHEETS, TUBES, ETC. 


For all oil-immersed Electrical Apparatus. 


AND ALL INSULATING MATERIALS FOR MANUFACTURING 
EB ON ITE ELECTRICAL ENGINEERS. 











‘Castle’ 
Components a... 


} e we 
laa! 8 i . « 
TY gaat Big 6 cick 
Uragasneet nn 4 
i 


REPETITION WORK IN ALL METALS 
MACHINING AND LIGHT ASSEMBLIES 


THE CASTLE ENGINEERING CO. (NOTTINGHAM) LIMITED & 


Haslam Street, Castle Boulevard, Nottingham. Telephone: Nottingham 46088 (3 lines) 
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But they don’t have to be together. Put the motor where it can best do its job, tuck the 
controller away out of sight, and have those alert, instantaneous acting buttons and sensitive 
speed controls right where you want thein — under your fingertips. 


The 4 h.p. ‘ ENGLISH ELECTRIC’ Magamp will give you push-button control in forward or 
reverse and flexible speed variation over an 8:1 speed range for a thousand and one tasks. 


Except for the forward and reverse relays, there are no moving parts and no valves, con- 
sequently maintenance is practically unnecessary. 

Typical applications for ‘Magamp’ motor control drives are:—- power sewing machines, 
bobbin winders, work handling jigs, small lathes and potters’ wheels. 


ENGLISH ELECTRIC 


‘magamp’ motor control 











THE ENGLISH ELECTRIC Company LIMITED, QUEENS House, KINGSWAY, LONDON, W.C.2 
Industrial Electronics Division “E”, Stafford 


WORKS: STAFFORD PRESTON + RUGBY + BRADFORD - LIVERPOOL ACCRINGTON 


EMC.9E4 





/ keep night 
when (m 
WATER-TIGHT/ 


Traffic directional signs bear the brunt of the weather 
—wet weather, frosty weather, tropical weather. 
Sealing and proofing vital electrical equipment is a 
job for BOSTIK Adhesives or PRESTIK Sealing 
Strip. Perhaps you have a problem that is just that 
much tougher than the ordinary run of problems 
involving adhesion or sealing. It will cost you nothing 
to let us know what it is and what we suggest should 
be done. There is a technical representative within 
easy reach of your premises. 


Bostik 


ADHESIVES & SEALING COMPOUNDS 


‘Bostik’ is the registered trademark of 


B. B. CHEMICAL CO. LTD., Ulverscroft Road, 
Leicester, to whom all enquiries should be addressed. 





SEALING STRIP 
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Branded... 
(~~, _— 


Track down those 
potential sales 
NOW by Brand- 
ing or naming 
your products with 
Butchers transfers! This method 
is permanent, economical and 
sufficiently speedy in fixing to 
maintain modern productivity. 
Butchers supply transfers in all sizes, designs 
and shapes and printed in any number of 
colours, which range from large designs used on Public and 
Commercial vehicles of all kinds, to decorative or small 


trade-marks used by nearly every trade and industry. 
A.I.D. Approved 
Transfers for All Purposes 


Write to Department A./3 

J. H. BUTCHER & CO., LTD., Solito Works, Moseley Road, 
BIRMINGHAM 12 

Telephone: CALTHORPE 2612/3 Telegrams: “‘SOLITO, BIRMINGHAM” 





Nis 


at = TE 


tt! i b 


| ARTHUR EDGE & Co. Ltd} 
FOXOAK WORKS 
CRADLEY HEATH 


STAFFS. ENG. 
Phones : Cradley Heath 69114-5-6 
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YET ANOTHER 
Sra 


DEVELOPMENT 


NEW 400 W 
COLOUR CORRECTED 
MERCURY LAMP 


TYPE MBF/U 


HIGHER EFFICIENCY 


24% MORE LIGHT than any other 400W mercury lamp 


in the Osram range. 


BETTER COLOUR 


Similar to the popular 80 and 125W Osram colour 


corrected mercury lamps. 


SMALLER BULB 


Considerably smaller than the existing 400W Osram 


mercury fluorescent lamp. 


UNIVERSAL BURNING POSITION 


Osram FOR PROGRESS 


and SUPERB QUALITY 


° * 
@ THE GENERAL ELECTRIC CO LTD - MAGNET HOUSE - KINGSWAY + LONDON - wCc2 4 
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see) amep 4 | INDUSTRIAL 
REGI Wicl-halvtc LUTE 


EQUIPMENT 


‘alas f~tats 
4 > 


A complete range of circular detachable 
overlamp reflectors for all types of lamps, 
patent detachable vitreous enamelled 
dispersive and angle reflectors for fluores- 
cent lamps. Unit and continuous types 


FW. THORPE Lio Witt i BIRMINGHAM 7 28 


MANUFACTURERS GRAM: THORL 








re y VET ANOTHER 5: SHIPMENT 


of HACKBRIDGE Cables 
to forge the vital links of 
elephone, Power and Lighting 
in all parts of the world 


\SlectRi¢ CABLES 
HACK BRIDGE 


a ble Company Limited BRYCE ELECTRIC CONSTRUCTION co LTD. 
KELVIN WORKS ° HACKBRIDGE “ SURREY 


BRANCHES AT BIRMINGHAM, BRISTOL, 





CARDIFF, MANCHESTER. . NEWCASTLE. @ SHEFFIELD 
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Think of 
these... 


Asbestos Woven Resistance Grids 
Battery Charging Rheostats 
Lighting Dimmers 
Loading Resistors, Fixed and Variable 
Meter Testing Rheostats 
Motor Operated Rheostats 
Motor Starters, D.C. 
Resistors wound on Asbestos, Mica, Mycalex and 
Porcelain for Radio Communications, Electronics, etc, 
Potentiometer Rheostats 
Reversing Potentiometer Rheostats 
Series Rheostats 
* Shunt-field Rheostats 
¢ Slider Type Rheostats, Tubular and Slate-wound 
Switches, Radial Multi-stud Pattern 
Switches, Straight Line Multi-stud 
Transformer Tap Change Switches 
¢ Toroidal Potentiometer Rheostats 
Tubular Resistors, Fixed and Tapped 
Welding Resistors and Rheostats 


* * 


Asbestos Woven Heating Nets 

Air Heaters, Electric 

Cartridge Heater Units 

Heating Elements wound on Mica, Porcelain, Asbestos 
Industrial Equipment, Electrically Heated 
Steel-jacketed Heater Units 


...and you think of 


UL 


JHE CRESSALL MANUFACTURING CO. LTD. 
TOWER STREET~- BIRMINGHAM 19 
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At Cardiff, Brush make their 
range of smaller motors, from 

1 h.p. babies to middleweights 
with 80 h.p. on the shaft. If 
your needs come anywhere within 


TOTALLY ENCLOSED 


TUBEWELL 


this range they’ll have the 

answer at Cardiff: slipring or 
squirrel cage, conforming to 

BSI, CSI or NEMA standards. 

And if yours is a case for a 

‘ special ’, it may already be 

among our existing types. 

If not, we shall be pleased to 

consider your particular requirements. 
Write for full details and 


SCREEN PROTECTED =a 
Publication No. 11002. 


BRUSH ELECTRICAL ENGINEERING CO. LTD., HOPKINSON WORKS, CARDIFF 


Telephone: Rhiwbina 1691 
BIRMINGHAM BRISTOL GLASGOW ~* IPSWICH * LEEDS * LONDON * LOUGHBOROUGH * MANCHESTER * NEWCASTLE * SHEFFIELD 8.39 


& OX O AUTOMATIC VOLTAGE 
H M REGULATOR 
@ Suitable for large A.C. or D.C. machines. 
@ Possesses extreme sensitivity. 
@ Accurate to within + 1%. 
@ Full balancing gives stability under 
mobile conditions. 


@ Simple to install and to put 
into operation. 


@ Maintenance negligible. 


\4 As specialists in the field we 
shall be pleased to advise on the 
question of automatic voltage 
regulation if we may receive par- 
O00 ticulars of your specific require- 
Oo 
Oo ments for any loading. 


COX WALKERS LTD. 


NORTH EASTERN ELECTRIC WORKS 
Established 1880 DARLINGTON Phone 2387 
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So much depends nowadays on the vast national network of communica- 
tions . . . telephone, telegraph, radio . . . And they depend, in their turn, on 
faultless cables . . . cables developed by members of the Cable Makers 
Association largely in co-operation with the G.P.O. 


By close technical collaboration among its members, the C.M.A. has pioneered 
the most important developments 1n electric cable making. That same collabora- 
tion makes possible the exceptionally high standards for all types of C.M.A. 
cable-—and safeguards every user. : 





SPECIFY 


The ‘Roman 


MAKERS ASSOCIATION, 


Warrior’ and letters ‘C.M.A’. ar. 


CABLES 


e British Registered Certification Trade 


52/54 HIGH HOLBORN, 


Marks 


LONDON, W.C.1 
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MYC 


Electrical Insulation 


We specialise in the fabrication of 
all types of pure Mica Insulations, 
and can assist you by maintaining 
a High Standard of Quality at 
Competitive Prices. 


We shall be pleased to receive your 
inquiries. 


—. COROT RTC 


COPpermill 2248/9 


ag RINGWOOD RD. WALTHAMSTOW, LONDON, E17 


Elmicmer, Easphone, London 
ESTO.1912 











HLT. & L.T. 
switchgear 


H.T. truck and cubicle type switchboards up to IIkV 
A.S.T.A. certified oi! circuit breakers 150 and 250 MVA. 
Remote controlled switchboards * Ring Main tee-off units. 
L.T. Ironclad unit type and dead-front cubicle boards. 
Switch and Fuse Gear * Distribution Fuseboards. 











THE NEW SWITCHGEAR CONSTRUCTION CO. LTD. 


WELLESLEY ROAD SUTTON SURREY - TELEPHONE: VIGILANT 8234 


Associaved with miockpriage & Mewittic Electric Co. ,Ltd, 
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MILLIONS 
WILLREAD THIS | 
| SEASONS NATIONAL | 
ADVERTISING IN OUR @ 
WIDER PUBLICITY _ 
CAMPAIGN FOR 
“THE REAL. peivty 


This is our message to the public in every advertisement for the 
R.E.A.L. PLINTH LIGHT this season. It is appearing in the pages 
of ng fiih pidiler Home, Radio and Television journals during the 
next few months. Last year’s Campaign brought record sales... this 
year’s is on an even greater scale. Are YOU stocked to ensure your 
share of the harvest ? 

Our accredited Wholesalers are maintaining a prompt delivery 


service throughout the country. In case of any difficulty please 
write to us for name of nearest Wholesaler. 


ssued by 
4 Rowlands Electrical Accessories Ltd., R.E.A.L .Works, BIRMINGHAM 18 


* Pie 
A Koy, 
merge 





htorlte 


LONG-LIFE 
FLUORESCENT 


FITTINGS 


Our fluorescent fittings have been on the market 
for several years now. Because of their low 
initial cost, reliability and long life they are in ever 
increasing demand. Our clients evidently think 
these fittings pretty good and we are inclined 
(in all modesty) to agree with them. Just to prove 
the point, we guarantee all Morlite fittings for 
two years. Need we say more ? 

Our service department will be pleased to advise 
on any lighting problems. 

All fittings are finished in glossy, durable, white 
stove enamel. 

Fluorescent tubes in several colours can be sup- 
plied for all fittings at makers’ prices. 

% An illustrated brochure giving complete details 
of our fittings is available on request. 


MODEL MSS is a 5 ft. 80 w. Single Seagull Reflector de- 
signed to give maximum all round lighting. It can be fitted 
flush to ceiling or suspended on chains or conduit. Supplied 
with all control gear (less tute) ... in ... Nett 72/6 
A twin-tube fitting is also available. Model MS5X. Nett 111/6 


MODEL SBS is a 5ft.80 w. Standard Hexagon Battendesigned 
to give maximum general lighting. It can be suspended or 
fitted flush to ceiling. Supplied complete with all control 
gear (less tube) _... waa ive a .-. Nett 59/6 

odel SB5X, atwin-tube fitting is also available. Nett 99/6 


MODEL TMS is a 5 ft. 80 w. Single Trough Reflector de- 
signed for use wherever concentrated light is r2quired. 
Supplied ready for suspension and complete with all control 
gear (less tube) nies on Se sas ... Nett 64/6 
Atwin-tube fitting is also available. Model TM5X. Nett 104/6 


MORLEY’S 


ELECTRICAL SERVICES 


LIMITED 


117, HORNSEY ROAD, LONDON, N.7 
Telephone : NORth 5008 (3 lines) 


2700/ Grove 
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Martindale Hot Air Blowers, in 
powers from 500-3,000 watts, 
are ideal for the quick drying of 
windings of all kinds before and 
after varnishing, and for many 
other purposes connected with 
the electrical industry. Can be 
used with the heat off as blowers 
for dust removal and vacuum 


cleaning. 


MARTINDALE ELECTRIC CO. LTD. 


45 WESTMORLAND ROAD, LONDON, N.W.9 
also at 25 ELMBANK STREET, GLASGOW, C.2. 








SPECIALIST MANUFACTURERS OF 
Highest Grade Rubber Covered 


FLEXIBLE CABLES & CORDS 


LIGHTING, POWER, DYNAMO LIFTS, WELDING and TRAILING 

CIRCULAR and OVAL FLEX ASBESTOS and FLAME RESISTING 

ENAMEL, SILK-COTTON and GLASS INSULATED WIRES, BARE 

COPPER BRAIDS, NON-RUBBER FLEXIBLES, PLAITED COPPER 
BRAIDS & CORDS 


\ 


ESTABLISHED 1895 


THE SAXONIA ELECTRICAL WIRE Co. Ltd. 


Contractors to the Admiralty, War Office and Air Ministry 
es and ‘Vorks: 


Offic ‘Works 
ROAN WORKS, GREENWICH, S.E.10 














93 IRVING ST. BIRMINGHAM I5 
MIDLAND 1423 
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of Genius 


rape type S.E.B. Electric Water Heater 

is intended for occasional use in the 

bathroom. It is especially desigred to 

provide a quick supply of hot water 

Once switched on, the heater can be left ra 
for successive baths, as thermostatic control electric 
removes any danger of boiling 


The S.E.B. is beautifully finished in water 


white enamel with chromium plated 
fittings. Rectangular in shape, it 
occupies minimum space. 


Capacity: 12 gallons 
Y 6 


This is one of a wide range of Heatrae 
Electric Water Heaters. 





There is a standard type 
available to meet almost 
any set of working 
conditions, 

Please send us details of your 
requirements and we will 
make you the most suitable 
offer. 

%e 


° 
®e, 
*e 
%e, 
eee, 
eee, 
Peoeccccccoese® 


so simple to install 


so simply serviceable are SO s i V//] Ple., a 


(223 Here are some of the extensive range of our products for industrial and domestic uses... 


30 years 








specialised 
ex perience in 














designing and 

manufacturing 

of Electric Water 
Heaters 




















@ D.O.T, ELECTRIC WATER HEATER e AIR WARMER/TOWEL RAIL @ AIRING CUPBOARD HEATER @ ELECTRIC AIR CONVECTOR 


Advertisement issued by HEATRAE LTD - NORWICH - ENGLAND 


Manufacturers of : Electric Water Heaters, Oil Heaters, Immersion Heaters, Urns, Towel Rails, Airing Cupboard Heaters, Flameproof Heating Apparatus, Breakfast Cookers, Electric Fires 
Food Trolleys, Warming Plates, Air Heaters. ° 





Electrical Times, 21 October, 1954 





l 
Smith’s for 
Technical Books 


Books on theory and practice, new 
developments and applications and 
other specialized subjects can be 
quickly supplied through your 
local Smith’s shop or bookstall. 


Your copies of ELECTRICAL TIMES 
can be bound into attractive volumes; and 
all your stationery and printed matter 


supplied through our local branch. 


W.H. Smith & Son 


TECHNICAL BOOK SERVICE 


HEAD OFFICE: STRAND HOUSE, LONDON, W.C,2 











CEICO TERMINAL 
LIMITED BLOCKS 
2, 3, 4, 


5, 6, 8, 
10 and 12, 


2 ways 


Full particulars from: Telephon: 


GRELCO WORKS, MINEHEAD, SOMERSET MINEHEAD 740 











PLASKLIP “0*-meraccic cups 


Provide the means for the correct 
securing of components and cable looms 
in radio and electrical instruments and 
equipment. The very extensive range 
covers wiring requirements generally. 
Made in high dielectric material, non- 
electrolytic, non-magnetic, radiused 
edges, fully tropical; Approved all 
services, 


Samples and literature on request 
INSULOID MANUFACTURING COMPANY LIMITED 
ate, Staal 2902 


Sharston. Works, Leestone Ave., Wyth Tel: Wythenst 
































MANUFACTURER’S REQUIREMENT... 


DOUBLE POLE | AMP. THROUGH SWITCHES 


of the split type arranged for 2 halves to clamp ingoing and out- 
going flex and preferably provided with internal bridge-pieces 
to grip individual wires. 

Suitable for 250 volts A.C. or D.C. Quantities : 1,000-2,000 per 
week plus. Samples or designs to be submitted to Box No. 3919. 
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PARTRIDGE JONES & JOHN PATON LTD 


PONTNEWYNYDD NEAR PONTYPOOL 
Telephone : Pontypool 131/2 
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Type CP.133 Continuously rated 10,000 volt 25 mA mid point earthed trans- 
formers, mounted on Automatic Boiler Installation by Combustions Ltd. 


SPECIAL FEATURES 


To ensure our designs are to highest standards of 
reliability, special investigations have been carried out 

to ascertain the internal voltage distribution in the 
windings of the transformers. These have been measured 

with a recurrent surge generator under sparking conditions 
and the results so obtained have enabled us to grade the insula- 
tion accordingly. Thus combining maximum efficiency and 
reliability with minimum costs. 


The wide working range eliminates primary tappings. INSET Type S.462 Stream- 


Specially selected and tested compound prevents flowing under lined Ignition Transformer 
adverse heating conditions. 10,000 volts 23 mA mid point 
Stove enamelled cases prevent rust and damage under arduous earthed mounted on burner 
conditions. equipment— 

Type 8.462 are available with H.T. terminals either in the base G. C. Pillinger & Co. Ltd. 
or one end of transformer. 


Guaranteed for 12 months. 


FOSTER TRANSFORMERS LTD - SOUTH WIMBLEDON - LONDON SW19 





A ‘LANCASHIRE DYNAMO HOLDINGS’ COMPANY 





Printed in England by Staples Printers Limited at their Great Titchfield Street, London, establishment, for the Proprietors, Tue ELectricat Times Ltp., 
and published at Sardinia House, Sardinia Street, London, W.C.2. 
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_“e ELECTRICAL PROTECTION 


Type VB 15 AMP and Type VM 30 AMP for 
Circuits up to 500 volts with Breaking Capacity 
25,000 KVA to 440 AC4. Wiring is made simple 
by the removable end plates which facilitate 
drilling and the Aeroflex high breaking capacity 
rewirable cartridge fuses are carried in self- 
securing contacts. The busbars are secured to 
fuse contacts at ends resulting in clear wall 
space behind. 


In addition to double and triple pole, 3 phase 4-wire 


Fluve ER V a" en ent incoming and D.P. outgoing are manufactured. 
H 


"Erbrerserton 
BOARDS 


PARMITER HOPE & SUGDEN LIMITED, MANCHESTER 12 


London : 34 Victoria Street, S.W.1. Glasgow : 5 Somerset Place, C.3. Birmingham : 39/41 Carrs Lane, 4 
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New 
BTH ‘Hard Glass’ gives 


Sodium lamps 


Greater Light Output 
Better Lumen Maintenance 
Longer Life 
Greater All-Round Value 





Compare these two lamps : 
The lamp above has been operating for 2,000 hours. 


Compare it with the lamp below which has been 
operating under similar conditions for 3,000 hours. 
This lamp is made with a new glass which is highly 
resistant to the corrosive action of sodium vapour and 
remains comparatively unstained throughout life. This 
is another example of the way in which BTH research 
ensures that... 




















MaZdaA&i sodium lamps 

stay brighter longer 
4, 
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THE BRITISH THOMSON-HOUSTON CO. LTD., Crown House, Aldwych, London, W.C.2 
(Member of the A.E.I. Group of Companies) 





